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An Operator’s Manual and a Parts Catalog are packed and shipped with this machine for cus- 
tomer use. Additional technical publications are available for this machine, at a nominal cost, 
through your authorized International PAY® Line distributor. This material includes Service 
Manuals and Technical Training Courses. 


These additional publications are strongly recommended for the customer who performs his 
own maintenance and service on this equipment. 


It is the policy of International Harvester Company to improve its products whenever it is 
possible and practical to do so. We reserve the right to make changes or add improvements 
at any time without incurring any obligation to make such changes on products sold previ- 
ously. 
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PAY LINE PUBLICATIONS INFORMATION 
The following basic publications are available for additional information on this particular machine. Special publications, 
other than the basic publications shown below, can be ordered from the PAY LINE Index and Price List. (*) Please tear out 
this page and check the publications desired. Fill in ALL the information requested and mail to: 


International Harvester Company, Printing and Distribution Services, 807 Blackhawk Drive, Westmont, Illinois, 60559 
Attn: PAY LINE CUSTOMER SALES 


Please send me (Check items in box) 


FORM NO. DESCRIPTION Price 
C] EPC-179-1 Engine Parts-Catgdiog <a. sca hs Bowe e aw ee $ 3 

1212796 C1 Loader/Backhoe Safety Manual ........... 1.50 

Cj PC-240A Ghiassis Parts Catalog. 6 ad ak caus Roa whe wx 9.40 
C) Chassis Parts Catalog ....:.05 0600+ nees 
i Operdtar sWMaAgUals cas <4 cou fa «We oe es 
C) Operates Manual. «2a suu ee k we eee we 

O scoanal tee 2 ee, Eline Service Manual (D-179 Diesel)....... . 8.70 

ee Se ee Injection Pump Service Manual ........... 21.80 

CJ ___GSs-1372 Loader/Backhoe Service Manual. .......... 13.60 

(]__Iss-1546 Hydrostatic Transmission Service Manual... . . 6.30 

(*) J __ 1019 104 R12 (Or later) PAY LINE Index and Price List........... 2.00 


; : i E licati ilabl 
@ - Manual in process. Contact International Harvester Co., iList-of ail PAY LINE publications avalay a 


Product Publications Department, 600 Woodfield, 
Schaumburg, Illinois, 60196, for current price. Prices subject to change without notice. 


NOTE: Enclose check or money order payable to International Harvester Company. DO NOT SEND CASH. (Please allow 
up to 30 days for delivery). 


TYPE or PRINT information in the spaces below. 


Date Amount Enclosed $ 
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Name 


Address 


City State Zip 


IMPORTANT: THE FOLLOWING IS YOUR RETURN SHIPPING LABEL. PLEASE FILL OUT COMPLETELY AND 
LEGIBLY. DO NOT DETACH! 
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FROM: International Harvester Company 
Printing and Distribution Services 
807 Blackhawk Drive 
Westmont, Illinois 60559 


TO: Name 


Address 


City State Zip 
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SECTION INDEX 


This manual covers the instructions for operation, lubrication, adjustments and maintenance for normal daily 
care. These instructions are divided into nine sections to simplify your reference to the information most 
important to you. Refer to table of contents on next page for a complete list of subjects covered within 
each section. 


This manual has been prepared to help you operate and maintain your machine 
with utmost efficiency and safety. Read this manual thoroughly and learn your 
machine before you attempt to operate it. 

SECTION 1 — INTRODUCTION 


This section discusses generally the use of this manual, serial numbers and 
how to ship or store this machine. 


SECTION 2 — BEFORE STARTING THE NEW MACHINE 


This section outlines the special procedures necessary to insure proper 
“‘break-in’’ and care of a new machine. 


SECTION 3 — INSTRUMENTS AND CONTROLS 
The text and illustrations on instruments and controls in this section are 
designed to tell you ‘where it is,”” “what it does,” and “how to use it.” 
Read this section carefully. 

SECTION 4 — PREPARING FOR EACH DAY’S WORK 
This illustrates the few simple preparations before each day‘s work to as- 
sure a work day free of “down time.” 

SECTION 5 — OPERATING THE MACHINE 
This section outlines and illustrates the step-by-step procedures for start- 
ing, Operating, and stopping the machine. 

SECTION 6 — OPERATING TECHNIQUES 
A few operating suggestions and techniques are discussed with simple 
ideas to help ease the work and lengthen the useful life of your machine. 

SECTION 7 — SCHEDULED MAINTENANCE 


A complete scheduled maintenance procedure is outlined here — one that 
assures less down-time and expense, and more profit and work from your 
machine. Read and use this section. 


SECTION 8 — MAINTENANCE 


Much of the maintenance and adjustment procedures outlined in Section 
7 need clear explanation. This section is devoted to explaining the “how 
to do” in an easy style to help you ‘‘do it yourself’ and get it right. 


SECTION 9 — SPECIFICATIONS AND CAPACITIES 


This section covers the capacities, general dimensions and weights, speeds 
and torques. 
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INTRODUCTION 


GENERAL 


Operation and periodic service instructions for 
the Model 240A PAY® tractor and PAY® loader 
are contained in this manual. 


Any cross references in this manual are to a 
specific section of the manual. Refer to the Table 
of Contents for specific page. 


Some illustrations are of general application on 
this model and may not show your machine ac- 
curately in all details. 


LEFT and RIGHT indicate the left and right sides 
of the machine when facing forward in the driver's 
seat. FRONT indicates the radiator end and 
REAR indicates the hitch end of the machine. 


SAFETY PRECAUTIONS 


All industrial units designed to handle large work 
. loads are dangerous when they are not used as 
intended. Operators of such equipment should, 
therefore, be careful and acquire safe working 
habits. 


They should also be aware of conditions that 
could be hazardous. Such knowledge will not 
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only help an operator to protect himself against 
accidents, but will also protect other personnel 
and equipment. 


Avoid all safety risks. Safe operation of the ma- 
chine is, for the most part, an operator respon- 
sibility. 


SERIAL NUMBERS 


Record the machine, engine, and transmission 
serial numbers for service and parts replacement 
purposes. 


Refer to Figs. 2 and 3 for serial number plate lo- 
cations. 


All other components having serial numbers are 
each equipped with a separate serial number plate. 


Use serial numbers when requesting information 
or ordering parts. For ready reference, write these 
serial numbers in the spaces provided below. 


Machine Serial Number 


Engine Serial Number 


Transmission Serial Number 


Fig. 1. Model 240A PAY Tractor 
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Fig. 2. Transmission and Machine Serial Number 
Locations 


1. Transmission Serial Number 
2. Machine Serial Number 


Fig. 3. Engine Serial Number Location 


MACHINE TRANSPORT 
SHIPPING INSTRUCTIONS 

Machines must be empty during transit. 
Truck 


When shipping the machine by truck, contact the 
state and/or local authorities for the proper ship- 
ping and loading instructions. 


If equipped with hydrostatic transmission, refer 
to “PROCEDURE FOR MOVING HYDRO- 
STATIC DRIVE AFTER TRANSPORTING BY 
TRUCK OR FLATCAR.” 
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Railroad Flatcar 


The loading rules and specifications published by 
the Association of American Railroads must be 
followed when shipping this machine on open top 
railroad cars. Check the manual entitled ‘“RULES 
GOVERNING THE LOADING OF COMMOD- 
ITIES ON OPEN TOP CARS.” 


If equipped with hydrostatic transmission, refer 
to “PROCEDURE FOR MOVING HYDRO- 
STATIC DRIVE AFTER TRANSPORTING BY 
TRUCK OR FLATCAR.” 


Driving 


If this machine is to be driven on the highway 
from one job site to another, contact the state 
and/or local authorities for roading regulations. 


TOWING THE MACHINE 


Towing the machine is not recommended as doing 
so could damage the transmission, differential and 
axle carrier bearings. 


If the machine is disabled and must be towed, 
refer to “MOVING A DISABLED MACHINE,” 
in this section for specific instructions. 


NOTE: Do not tow machine to start engine 
as this could cause severe damage to the trans- 
mission. 


PROCEDURE FOR MOVING HYDROSTATIC 
DRIVE AFTER TRANSPORTING BY TRUCK 
OR FLATCAR 


1. Place the range selector control in ‘‘N’’ (neutral). 


2. Latch the brake pedals together. Press down 
on the brake pedals. 


3. Depress the dump valve pedal and start the en- 
gine. Set the engine speed control lever to ap- 
proximately 1000 RPM as shown on the tach- 
ometer-hourmeter. 


4. Release the dump valve pedal. 


5. Slowly move the range selector into ‘’H’’ (high) 
position. 


6. If gear clash is obvious, shut the engine off im- 
mediately and unload the machine by other means. 
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7. If it becomes necessary to unload the machine 
by towing, be sure the range lever is in ‘‘N’’ (neu- 
tral). The machine should only be towed to the 
nearest service area to check the transmission. 
Refer to ‘MOVING A DISABLED MACHINE” in 
this section. 


CAUTION! Maintain safe control of 
machine speed and utilize the engine as 
A a brake during downhill operation. Keep 
the pedal depressed to the desired speed 
and do not depress the dump valve pedal. 


If there is no obvious gear clash, move the range 
selector to ‘’L’”’ (low) and drive the machine in 
the normal manner. 


MOVING A DISABLED MACHINE 
GENERAL 
NOTE: Machines cannot be tow started. 


It is not recommended that a machine be towed a 
great distance because of safety hazards and possi- 
ble machine damage. If it becomes necessary to 
tow a machine, use the following procedures. 


When towing is necessary, use a tow rope, chain 
or cable of adequate strength. 


When towing the machine out of a stuck condi- 
tion, the power of both machines should be used. 
A steady even pull must be kept on the machine 
all the time. 


HYDROSTATIC TRANSMISSION ONLY 


NOTE: Should it become a necessity to tow 
a hydrostatic drive equipped machine, the 
following outlined steps must be adhered to. 


1. A driver must be in the operator’s seat to steer 
the machine and to apply the brakes. 


2. Make sure the parking brake is in the off posi- 
tion. 


3. The high-low range selector lever must be in 
the “‘N” (neutral) position. 


4. The engine must be running at approximately 
1000 RPM to provide for power steering and 
transmission lubrication. 
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If the engine cannot be run, four gallons of IH 
HY-TRAN® fluid must be added to the trans- 
mission case. 


After towing the machine, drain added fluid (ap- 
proximately 15 | (four gallons) so the fluid level is 
in the area between the arrows on the transmission 
oil level gauge. 


5. Do not tow machine faster than32 kmph (20 
MPH.) 


MACHINE STORAGE 


When the machine is not to be used for a period of 
time, store it in a dry and protected place. Leaving 
equipment outdoors exposed to the elements will 
materially shorten its life. 


An enclosure will protect the machine from rapid 
temperature changes and lessen the amount of con- 
densation that forms in hydraulic components, 
engine, and fuel tank. If unable to put machine 
in an enclosure, cover it with a tarpaulin. 


Machined hydraulic cylinder rod surfaces must be 
coated with IH 251 H or IH 251 HEP grease to 
protect them from rusting if they are not operated 
for a period of 15 days or longer. This coating 
will provide six months protection. However, if 
the machine is operated and acylinder is extended 
and retracted, the coating must be reapplied. 


Follow the procedure below when the machine is 
placed in storage for 30 days or more. Repeat 
steps 1, 2, 3, 5d, 6 and 9 every six months there- 
after. Use caution when starting an engine that 
has been in storage. Refer to the instructions 
under ‘“‘PREPARING STORED MACHINE FOR 
SERVICE” in this section. 


1. Thoroughly wash or clean the machine. 
2. Completely lubricate all points of the machine 
as outlined in ““LUBRICATION GUIDE” in Sec- 


tion 7. 


3. Drain off the water and sediment from the fuel 
filters. Refer to ‘“FUEL SYSTEM” in Section 8. 


NOTE: Be sure the fuel tank has at least 
37.8 | (10 gallons) of fuel in it. 


4. Service the air cleaner. Refer to “AIR CLEAN- 
ING SYSTEM” in Section 8. 
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5. Prepare the engine for storage as follows: 


a. Start and run the engine for about 10 min- 
utes. During this time move the machine to 
the storage location. If equipped, lower the 
loader bucket onto boards to prevent contact 
with the ground. 


Drain the crankcase oil and change the filter 
element as described under ‘““ENGINE” in Sec- 
tion 8. Refill the crankcase with fresh oil then 
run the engine for five minutes. 


b. Drain and clean the cooling system. Refer 
to ‘COOLING SYSTEM” in Section 8. 


c. Refill the cooling system. If the cooling 
system will be exposed to freezing temperatures 
during storage, the cooling system must be re- 
filled with an anti-freeze solution while at oper- 
ating temperature. Select a solution that will 
be suitable for the lowest temperature the cool- 
ing system will be exposed to during storage. If 
anti-freeze is not a necessity, refill the cooling 
system with a suitable water and corrosion in- 
hibitor solution. Refer to ‘‘COOLING SYS- 
TEM’’ in Section 8 for the type of coolant 
specified. 


d. Clean and remove the valve housing covers; 
then flush the valves, rocker arms, and push 
rods with Grade-30 Series 3 lubricating oil. 
(Remove any rust before lubricating.) Use a 
paint brush to coat the inside of the valve 
housing cover with Grade-30 Series 3 lubricating 
oil. 


e. Remove the injector nozzles. Squirt about 
29 ml (one ounce) of Grade-30 Series 3 lubrica- 
ting oil into each cylinder. Crank the engine 
two or three revolutions. Clean the nozzle seats 
and reinstall the injection nozzles. 


f. Reinstall and secure the valve housing covers. 
Refer to “SPECIAL TORQUES” in Section 9. 


6. Position all controls and cylinders so that the 
minimum amount of machined, unpainted sur- 
faces are exposed. Thoroughly coat these surfaces 
with 1H 251 HEP grease. 


7. To prevent dirt or moisture from entering the 
engine, plug up the ends of the exhaust pipe and 
crankcase breather pipe. 
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8. Cover the transmission breather with tape to 
prevent mositure from entering. 


9. Remove the battery and store it ina cool dry 
place above freezing 0° C (+32° F). Tag the battery 
cables to ensure proper installation. The battery 
must be fully charged at the time of storage. 
Check the battery at least once a month for water 
level and specific gravity. The battery must never 
be allowed to run down below 3/4 full charge 
while in storage. 


10. Block or tie the clutch pedal (synchromesh 
transmission) in the fully engaged position. This 
will keep the clutch facing from sticking to the 
flywheel or clutch pressure plate. 


11. If it is desirable to leave the tires on the ma- 
chine, jack the machine up and place it on safety 
stands with the tires in suspension. Deflate and 
cover the tires. 


Stored tires should be clean and protected from 
light. 


NOTE: /f the machine is to be stored under 
arctic conditions contact: Service Engi- 
neering, 600 Woodfield Drive, Schaumburg, 
Illinois 60172. 


PREPARING STORED MACHINE 
FOR SERVICE 


1. Inflate and install the tires if they were re- 
moved. Check inflation pressure. Refer to 
“TIRES” in Section 8. Remove safety stands if 
used. 


2. Clean the chassis grease from the exposed un- 
painted surfaces, cylinder rods, valve spools, etc. 


3. Install fully charged battery and make the 
proper cable connections. 


4. Remove the coverings from the exhaust pipe, 
crankcase breather pipe, air cleaner intake pipe 
and transmission breather opening. 


5. Check the cooling system for leaks and loose 
connections. Be sure the coolant contains a rust 
inhibitor. 
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6. Fill the fuel tank with an approved diesel fuel. 
Refer to ‘‘FUEL SYSTEM” in Section 8 for fuel 
specifications. 


7. Be sure that the grade of oil in the engine 
crankcase is according to the temperature range as 
specified in the ‘LUBRICANT SPECIFICATIONS 
AND CAPACITIES CHART” in Section 7. 


8. Remove the engine valve housing covers and 
flush the valve and valve operating mechanism 
with a mixture of one-half kerosene and one-half 
Grade-10 oil. 


CAUTION! Keep the doors wide open 
or move the machine outside the storage 
A room immediately to avoid danger 
from exhaust gas. Do not accelerate 


the engine rapidly or operate it at high 
speed immediately after starting. 
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9. Start the engine and let it run slowly. After 
the engine has started, observe if any valves are 
sticking. If so, pour a small quantity of diesel 
fuel on the valve stems until loose. If the engine 
is misfiring or loss of power is evident after starting 
the engine, the fuel system is possibly clogged or 
has air in it. (Refer to “FUEL SYSTEM” in Sec- 
tion 8 for filter changing and venting procedure.) 


10; Install and secure the valve housing covers. 
Refer to “SPECIAL TORQUES” in Section 9. 


11. Allow the engine to run for 5 to 10 minutes 
to allow thorough distribution of the lubricating 
oil. Do not place the engine under load until 
normal oil pressure is reached. 
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UNIVERSAL SYMBOLS FOR 
INSTRUMENTS AND CONTROLS 


The International Harvester Company is using uni- ments and controls while operating the equip- 
versal symbols to pictorially identify various in- ment. 

struments and controls. These symbols are an 

effort to overcome language differences for all 

operators in a positive way, thus enhancing their Study the following symbols so you will know 
safety through quicker recognition of the instru- their meaning immediately and at a glance. 


$ 
CAUTION TRANSMISSION DIPSTICK 
ENGINE OIL 
ENGINE RPM 


GENERATOR LIGHT 
OR AMMETER 


TRANSMISSION 
OIL PRESSURE 


VEHICLE 


WATER 
TEMPERATURE 


CAUTION! 
PRESSURE 


PRESSURIZED 


OPEN SLOWLY 


¥. 
® 
e 
-=="%) (RAISED) 


FORWARD REVERSE POWER TAKE-OFF 


(HOT) 


(COLD) 


TRANSMISSION 
OIL TEMPERATURE HOURS 


NEUTRAL 


ROCKSHAFT TEMPERATURE 


POSITIVE, NEGATIVE 
OR INCREASE OR DECREASE 


rang (ENGAGED) 
(DISENGAGE OR OUT) 
ENGAGEMENT 


DIFFERENTIAL LOCK HAND BRAKE 


CE-114114 


Fig. 4. Universal Symbols 


BEFORE STARTING THE NEW MACHINE 


INITIAL SERVICE PROCEDURE 
BEFORE STARTING THE ENGINE 
1. Fill the fuel tank with clean fuel, free of water 


and other contaminants. Refer to “FUEL SYS- 
TEM” in Section 8 for fuel specifications. 


2. Be sure the three fuel shutoff valves (A, Fig. 1) 
are open. 


Fig. 1. Fuel Shutoff Valves 


3. Be sure the cooling system is filled to the 
proper level. Refer to “COOLING SYSTEM” in 
Section 8. 


The cooling system has been filled with permanent 
anti-freeze solution to prevent freezing to -28.8° C 
(-20° F) in the United States and -40° C (-40° F) in 
Canada. 

4. Check the battery liquid level. Refer to 
“ELECTRICAL SYSTEM” in Section 8. 


5. Be sure the battery terminals are clean and the 
battery cables are fastened securely to the correct 
terminals. Refer to “ELECTRICAL SYSTEM” in 
Section 8. 


6. Be sure the terminals on the back of the alter- 
nator are clean and the harness connector (1, Fig. 
2) is fastened securely with the retainer (2). 
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7. Check the oil levels in the different compart- 
ments for lubricant. Refer to ‘““LUBRICATION 
WHEN SHIPPED” in this section. For procedures, 
refer to Section 7. 


8. Make sure the air cleaner filter element is in 
place. Refer to “AIR CLEANING SYSTEM” in 
Section 8. 


‘CE-2 14367 


Fig. 2. Alternator Connections 


1. Alternator harness connector 
2. Retainer 


BEFORE OPERATING THE MACHINE 


1. Lubricate the entire machine. Refer to ‘‘LU- 
BRICATION GUIDE” in Section 7. 
2. Check tire inflation pressures. Refer to 
“TIRES” in Section 8. 


3. Never operate the engine at a full load immedi- 
ately. Break it in carefully as shown in the table. 
Do not overload engine at any time and do not 
idle engine for prolonged periods. Allow engine 
to warm up before operating at full load. 
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Engine Speed 
Period Control Lever 
Position | 
1st 
15 Minutes Low idle No load 


1st Hour Fully advanced | Maintain engine 
speed 100 RPM 
above full load 
governed speed. 


2nd Fully advanced | Full load gov- 

Through erned speed 

5th Hours with occasional 
short periods of 
lighter load. 


NOTE: Any attempt to increase the engine 
horsepower by increasing RPM above its rat- 
ed maximum, or by any other means not only 
affects the traveling speeds, but affects the 
life of matching parts and voids the company 
responsibility as outlined in the warranty. 


INITIAL MAINTENANCE PROCEDURES 


1. Check the alternator belt tension at 1, 10 and 
50 hour intervals until the tensions remain stabi- 
lized. Thereafter, adjust at the interval specified 
in the “SCHEDULED MAINTENANCE GUIDE” 
in Section 7. Refer to “BELTS” in Section 8. 


2. The engine crankcase is filled at the factory 
with shipaway oil. This oil must be changed after 
the initial 100 hours of operation. Oil added 
during the first 100 hours must be CD or MIL-L- 
2104C of the proper viscosity grade for tempera- 
ture as specified in “LUBRICANT SPECIFICA- 
TIONS AND CAPACITIES CHART.” Refer to 
“LUBRICANT SPECIFICATIONS AND CAPA- 
CITIES CHART” in Section 7 and “ENGINE” in 
Section 8. 


3. After the initial 10, 100 and 200 hours of oper- 
ation clean the hydraulic system filter by-pass 
screen and replace the element. Thereafter, serv- 
ice at the interval specified in the “SCHEDULED 
MAINTENANCE GUIDE” in Section 7. Refer 
to “HYDRAULIC SYSTEM” in Section 8 for 
service procedures. 
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4. Check wheel bolt torque after the initial 10 
hours of operation. Refer to ‘‘SPECIAL 
TORQUES” in Section 9. 


5. If equipped with hydrostatic drive, clean the 
drive housing bypass valve screen and replace the 
filter and gasket after the initial 1,50, 100 and 
200 hours of operation. Thereafter, service as 
specified in “SCHEDULED MAINTENANCE 
GUIDE.” Refer to “HYDRAULIC SYSTEM” 
in Section 8. 


6. After the initial 100 hours of operation, check 
the engine cylinder head bolt torque while the 
engine is hot. Only those below torque are to be 
retorqued to the proper specification. Those 
above torque are to remain as they are. For most 
satisfactory results in tightening, follow the 
sequence in Fig. 3. Refer to ‘SPECIAL 
TORQUES” in Section 9 for correct torque. 


NOTE: Be sure to adjust the valve tappet 
clearance after tightening the cylinder head 
bolts. Refer to “ENGINE VALVES” under 
“ENGINE” in Section 8. 


~<—FRONT 


CE-112209 


Fig. 3. Sequence for Torquing Engine Head 


7. After the initial 100 hours of operation, adjust 
the engine valve lash. Refer to ‘‘ENGINE” in Sec- 
tion 8. Thereafter adjust as specified in the 
“SCHEDULED MAINTENANCE GUIDE” in Sec- 
tion 7. 


LUBRICATION WHEN SHIPPED 


Machines shipped to destinations in United States 
of America, Canada and Mexico have the engine 
crankcase filled with shipaway oil and the main 
reservoir filled with 1H Hy-Tran Fluid. 


ah 


BEFORE STARTING THE NEW MACHINE 


This machine is lubricated at the factory for oper- 
ation inan air temperature range of -28° C (-20° F) 
to 43° C (110° F). 


If the machine is to be operated above or below 
this range, change to the correct coolants and 
lubricants. 


Unless noted under “INITIAL MAINTENANCE 
PROCEDURES,” all lubricants can be used (with- 
in the above temperature range) unti! regular 
scheduled (normal) change intervals occur. 


Refer to “SERVICE GUIDES” in Section 7 for 
the scheduled (normal) change intervals and to 
“LUBRICANT SPECIFICATIONS AND CAPA- 
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CITIES” in Section 7 for proper oil grades for the 
various air temperatures. 


LUBRICANT 


COMPARTMENT 


CRANKCASE 


MAIN RESERVOIR 
(Common reservoir for trans- 
mission, loader hydraulics, 
brake and differential) IH HY-TRAN 


FLUID * 


*Refer to “INITIAL MAINTENANCE PROCE- 
DURES” in this section. 


a 
yy 
C 
ae 
ee 
=> 
-F) 
a 
« 
ia! 


mn EF gow iy, 2 ii iti y 


— 


fi eal a5 ip 


3H; as: HART A6Te JADASS ae 


— a igiice hare @ oetasaer eer 
m vl ie Er ye ots Wwe 8 A Ae Te ‘ 
7 - ‘or tj a " hao, 


= ditedl Sici'ant Sa Saline any 
pele mr CN ware atl an 
ea: a) « SUMAN 


a i sre ut, th i) - — 7 } 


“hy ‘ en a. i an Hsithin) satya qed ' 
Sie Fee md 49 vies waht vs oe te, La aso" - | 


-_ ae eles 7 
4 - 5 ' a a4 
0 oereyret avr, oasly Ai 


Bare va 

ee gr.  bahcbariog ~ 

* 7 — _ ; " ' | 
vy Ge “4 ar i 


wR tunis wey 
7 wer, ADAM? SPs i* 7 ; 


INSTRUMENTS AND CONTROLS SECTION 3 


PAGE 1 

This section covers the location and function of NOTE: Check al! instruments immediately 
the various instruments and controls of this ma- after starting, again upon reaching operating 
chine. In the case of controls, more detailed in- temperature and at frequent intervals during 
formation regarding the operation can be found operation. The values or ranges shown in 
in Section 5. the legend are with normal operating temper- 

ature and engine at high idle speed. Each 
Regardless of previous experience as an operator, instrument must register within the range 
you must be thoroughly familiar with the loca- specified for safe correct operation. If they 
tion and use of all instruments and controls before do not, stop the engine; locate and correct 


operating this machine. the cause immediately. 


NOTE: Each reference number in the figures 
of this section has a corresponding reference 
number and explanation in the text. 


HYDROSTATIC TRANSMISSION WITH 
HAND CONTROL (PAY TRACTOR ONLY) 


1. Fuel Level Gauge 
2. Transmission Temperature Warning Light 
(must be off) 
Parking Brake Warning Light (must be on 
when parking brake is applied) 
4. Engine Coolant Temperature Gauge (pointer 
must register in center of the gauge) 
5. Turn Signal Switch 
6. Alternator Warning Light (must be off) 
7. Speedometer 
8. Engine Speed Control Lever 
9. Engine Oil Pressure Warning Light (must be 
off) 
10. Adjustable Stop 
11. Forward/Reverse Directional Lever 
12. Tachometer/Hourmeter 
13. Light Switch 
14. Cigarette Lighter (if equipped) 
15. Key Ignition Switch 
16. Horn Button (if equipped) 
17. Ether Start Button 
18. Fuel Shutoff Control Lever 
19. Brake Pedal Latch 
20. Left Wheel Brake Pedal 
21. Right Wheel Brake Pedal 
22. Differential Lock Pedal 
Fig. 1. instruments and Controls For Machines 23. Parking Brake Lever 
Equipped with Hydrostatic Transmission With 24. Hydrostatic Dump Pedal 
Hand Controls 25. Transmission Range Shift Lever 
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HYDROSTATIC TRANSMISSION WITH FOOT CONTROLS 


Fig. 2. Instruments and Controls For Machines 
Equipped With Hydrostatic Transmission With 
Foot Controls 


Fuel Level Gauge 

Transmission Temperature Warning Light 
(must be off) 

Parking Brake Warning Light (must be on 
when parking brake is applied) 

Engine Coolant Temperature Gauge (pointer 
must register in center of gauge) 

Turn Signal Switch 

Alternator Warning Light (must be off) 
Speedometer (if equipped) 

Engine Speed Control Lever 

Engine Oil Pressure Warning Light (must be 
off) 

Tachometer/Hourmeter 

Light Switch 

Cigarette Lighter (if equipped) 

Key Ignition Switch 

Horn Button (if equipped) 

Ether Start Button 

Fuel Shutoff Control Lever 

Brake Pedal Latch 

Left Wheel Brake Pedal 

Right Wheel Brake Pedal 

Differential Lock Pedal 

Parking Brake Lever 

Hydrostatic Dump Pedal 

Transmission Range Shift Lever 

Reverse Directional Pedal 

Forward Directional Pedal 
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SYNCHROMESH TRANSMISSION 


Fig. 3. Instruments and Controls For Machines 
Equipped With Synchromesh Transmission 


Fuel Level Gauge 

Parking Brake Warning Light (must be on 
when parking brake is applied) 

Engine Coolant Temperature Gauge (pointer 
must register in center of gauge) 

Turn Signal Switch 

Alternator Warning Light (must be off) 
Engine Speed Control Lever 

Engine Oil Pressure Warning Light (must 
be off) 

Tachometer/Hourmeter 

Light Switch 

Cigarette Lighter (if equipped) 

Key Ignition Switch 

Horn Button (if equipped) 

Ether Start Button 

Fuel Shutoff Control Lever 

Brake Pedal Latch 

Left Wheel Brake Pedal 

Right Wheel Brake Pedal 

Differential Lock Pedal 

Parking Brake Lever 

Foot Accelerator Pedal 

Clutch Pedal 

Transmission Speed Shift Lever 
Transmission Range and Reverse Shift Lever 
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TORQUE CONVERTER TRANSMISSION 


Fig. 4. Instruments and Controls For Machines 
Equipped With Torque Converter Transmission 


1. Fuel Level Gauge 
3. Parking Brake Warning Light (must be on 
when parking brake is applied) 
4. Engine Coolant Temperature Gauge (pointer 
must register in the center of gauge) 
5. Turn Signal Switch — 
6. Alternator Warning Light (must be off) 
8. Engine Speed Contro! Lever 
9. Engine Oil Pressure Warning Light (must 
be off) 
12. Tachometer/Hourmeter 
13. Light Switch 
14. Cigarette Lighter (if equipped) 
15. Key Ignition Switch 
16. Horn Button (if equipped) 
17. Ether Start Button 
18. Fuel Shutoff Contro! ever 
19.. Brake Pedal Latch 
20. Left Wheel Brake Pedal 
21.. Right Wheel Brake Pedal 
22. Differential Lock Pedal (Not Illustrated) 
23. Parking Brake Lever 
25. Transmission Range Shift Lever 
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28. Foot Accelerator Pedal 

32. Forward-Reverse Directional Control Lever 

33. Neutral Lock Lever 

34. Clutch Pressure Gauge (pointer must register 
in green area) 

35. Torque Convertor Oil Temperature Gauge 
(pointer must register to right of gauge center) 

36. Torque Convertor Dump Pedal 

37. Transmission Speed Shift Lever. 


1. FUEL LEVEL GAUGE 


This gauge is electrically operated and indicates 
the available fuel supply in the fuel tank when the 
key switch is turned on. The gauge is accurate 
only when the machine is level. 


2. TRANSMISSION TEMPERATURE WARN- 
ING LIGHT (Hydrostatic Transmission Only) 


This light is used to give warning when transmis- 
sion temperature becomes excessive or oil pres- 
sure is low. If the transmission warning light 
comes on under heavy work load conditions, shift 
into ‘‘LOW” range or ease up on the forward or 
reverse control pedal (foot control) or forward/ 
reverse directional control lever (hand control). 
(Under heavy load conditions it is important 
that engine rated load RPM be maintained to in- 
sure proper cooling.) 


if the light stays on, be sure the dump valve pedal 
is fully released or in full up position. Also check 
the transmission oil cooler and radiator to insure 
that air flow is not restricted by an accumulation 
of chaff or debris. If the light stays on after 
checking and correcting the above, see your Inter- 
national PAY® line distributor. 


NOTE: Do not continue to operate the ma- 
chine if the transmission warning light stays 
on! 


3. PARKING BRAKE WARNING LIGHT 


NOTE: Do not drive the machine with the 
parking brake applied. 


This light will be on when the parking brake is 
applied. 


ae 
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4. ENGINE COOLANT TEMPERATURE 
GAUGE 


This gauge shows the temperature range of the 
coolant circulating through the engine. After the 
engine has operated a sufficient length of time, 
the pointer must be near the vertical center of the 
gauge and must remain there during regular opera- 
tion. 


5. TURN SIGNAL SWITCH 


Turn the switch right to activate the right turn 
signal, turn to left to activate the left turn signal. 
The switch must be returned to the off position 
manually. 


6. ALTERNATOR WARNING LIGHT 


This light will come on when the alternator is not 
recharging the battery. 


7. SPEEDOMETER (Hydrostatic Transmission 
Only) (If Equipped) 


This gauge registers the speed which the machine 
is traveling in mph (miles per hour). 


8. ENGINE SPEED CONTROL LEVER 


This lever controls the engine speed. Pull the lever 
down to increase engine speed. Push the lever 
forward to decrease engine speed. 


9. ENGINE OIL PRESSURE WARNING LIGHT 


This light will come on if the engine oil pressure is 
too low. 


NOTE: /f this light comes on, stop the en- 
gine immediately to prevent damage to it. 
Do not operate the engine again until the 
problem is corrected. 


10. ADJUSTABLE STOP (PAY Tractor With 
Hand Controlled Hydrostatic Transmission 
Only 


This stop is used in the forward direction to en- 
able the forward/reverse directional lever to be 
returned to the same operating position. The 
lever can be moved past the stop if the need 
arises. 
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11. FORWARD/REVERSE DIRECTIONAL 
LEVER (PAY Tractor With Hand Controlled 
Hydrostatic Transmission Only) 


This lever is used to select machine direction. Re- 
fer to “‘DRIVING THE MACHINE (Hydrostatic 
Transmission With Hand Control)” in Section 5. 


12. TACHOMETER/HOURMETER 


The tachometer indicates engine speed in hundreds 
of RPM. 


The hourmeter electrically records the actual 
hours of engine operation. The purpose of the 
hourmeter is to indicate when to perform the 
recommended maintenance and lubrication op- 
erations. The hourmeter will register only when 
the engine is running. 


13. LIGHT SWITCH 


The light switch has four positions as shown in 
Fig. 5. 


CE-110715 
Fig. 5. Light Switch Positions 


. “OFF” Position 

Warning Lights 

Warning Lights, Instrument Lights, Head- 
lights and Tail Lights 

. Instrument Lights, Headlights and Front 
and Rear Flood Lights 


9 ODD 
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14. CIGARETTE LIGHTER (If Equipped) 


Push the knob in all the way. The lighter will 
automatically return when ready for use. 


15. KEY IGNITION SWITCH (Fig. 6) 


This three position switch is used to start the 
engine. 


CE-711325 


Fig. 6. Key Ignition Switch Positions 


A.OFF POSITION 

B.ON POSITION 
Activates the gauges in the instrument panel, 
the warning lights and permits use of lighting 
switch positions. 

C.START POSITION 
Starts the engine. When key is released it 
returns to the ““ON” position. 


NOTE: The key cannot be removed in the 
“ON” or “START” position. 


16. HORN BUTTON (If Equipped) 
Depress the button to sound horn. 


17. ETHER START BUTTON 


This button controls the ether injector for cold 
weather starting. When this button is pressed a 
measured amount of ether is injected into the 
engine. Refer to “STARTING THE ENGINE” 
in Section 5. 
NOTE:Ether can be injected only when the 
engine is not running. 


18. FUEL SHUTOFF CONTROL LEVER (Fig. 7) 


This lever is used to control the injection pump 
when starting, running and stopping the engine. 
Refer to “STARTING THE ENGINE” and 
“STOPPING THE ENGINE” in Section 5. 
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CE-114347 
Fig. 7. Fuel Shutoff Control Lever Position 


A. Stop 
B. Start 
Cc. Run 


19. BRAKE PEDAL LATCH 


Connect the brake pedals together with this latch 
to have the brakes operate simultaneously when 
either pedal is depressed. Disconnect the latch 
from the pedals to have the left and right brakes 
operate independent of each other. Refer to 
“STOPPING THE MACHINE” and “STEERING 
THE MACHINE” in Section 5. 


CAUTION! Always latch the brake 
pedals together when roading the ma- 
chine or when in high gear. Be sure 
brakes are properly adjusted. 


20. LEFT WHEEL BRAKE PEDAL 


This pedal is used to apply the left wheel brake 
when stopping the machine or when making a 
brake assisted sharp left turn. Refer to ‘“STOP- 
PING THE MACHINE” and “STEERING THE 
MACHINE” in Section 5. 


21. RIGHT WHEEL BRAKE PEDAL 


This pedal is used to apply the right wheel brake 
when stopping the machine or when making a 
brake assisted sharp right turn. Refer to ‘‘STOP- 
PING THE MACHINE” and “STEERING THE 
MACHINE” in Section 5. 


es 
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22. DIFFERENTIAL LOCK PEDAL 


The machine is equipped with a differential lock 
that will turn both rear wheels at the same speed, 
preventing the usual loss of traction when one 
wheel slips. It is intended for off-road use. 


When one wheel starts to slip, engage the differen- 
tial lock by depressing the operating pedal. 


The lock will remain engaged until the pedal is re- 
leased. The front wheels should be in the straight 
ahead position when engaging or disengaging the 
differential lock. 
NOTE: The differential lock must be disen- 
gaged before making a turn. 


Refer to “OPERATING THE DIFFERENTIAL 
LOCK” in Section 5. 


23. PARKING BRAKE LEVER (Fig. 8) 


CAUTION! The parking brake should 
always be applied when the operator is 
not in the driver's seat. 


The parking brake is used to lock the transmission 
after the machine is stopped. This prevents the 
machine from moving. Pull the handle up to en- 
gage. Release the latch under the handle and 
push down to disengage. 


Fig. 8. Parking Brake Lever 


1. Engaged 
2. Release Latch 
3. Disengaged 


The parking brake warning light will be on when 
the parking brake is applied and the ignition switch 
is on. 


NOTE: Do not drive the machine with the 
parking brake engaged. 
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24. HYDROSTATIC DUMP PEDAL 
(Hydrostatic Transmission Only) 


This pedal completes the cranking motor circuit 
when fully depressed. It also neutralizes the trans- 
mission to prevent any possible movement of the 
machine while starting the engine. This pedal is 
also used to make sudden or emergency stops 
when applied simultaneously with the brake 
pedals. 


25. TRANSMISSION RANGE SHIFT LEVER 
(Hydrostatic and Torque Converter Trans- 
missions Only) 


This lever is used to select either “HIGH” or 
“‘LOW"” range or “‘N” (neutral) position for the 
range transmission located in the rear frame. Drive 
power cannot be transmitted to the rear wheels 
when in neutral. 


The dump pedal must be depressed before shifting 
this lever on torque converter transmission. On 
hydrostatic transmission, the forward/reverse 
directional lever (hand control) or forward/re- 
verse pedals (foot controls) must be in neutral 
position or the dump pedal must be depressed. 
Refer to “DRIVING THE MACHINE” in Section 
S. 


NOTE: WNever shift the range lever when the 
machine is moving. 


26. REVERSE DIRECTIONAL PEDAL (Hydro- 
static Transmission With Foot Control Only) 


This pedal controls_rearward movement of the 
machine, travel speed and torque to the rear 
wheels. Refer to “OPERATING THE HYDRO- 
STATIC TRANSMISSION WITH FOOT CON- 
TROLS” in Section 5. 


27. FORWARD DIRECTIONAL PEDAL (Hydro- 
static Transmission With Foot Control Only) 


This pedal controls forward movement of the ma- 
chine, travel speed and torque to the rear wheels. 
Refer to “OPERATING THE HYDROSTATIC 
TRANSMISSION WITH FOOT CONTROLS” in 
Section 5. 


28. FOOT ACCELERATOR PEDAL (Synchro- 
mesh and Torque Converter Transmissions 
Only) 


This pedal is used to increase or decrease engine 
and machine speed. Depress the pedal to increase 
the speed of the engine. The engine speed control 
lever should be retarded when the pedal is used. 
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29.CLUTCH PEDAL (Synchromesh Transmis- 
sion Only) 


This pedal is used to engage or disengage the 
clutch. Depress the pedal to disengage and release 
the pedal to engage. The pedal is equipped with a 
neutral start switch to prevent starting the engine 
unless the pedal is depressed. 


30. TRANSMISSION SPEED SHIFT LEVER 
(Synchromesh Transmission Only) 


This lever is used to select one of four speeds. It is 
used along with the transmission range shift lever 
to select one of eight available forward speeds or 
four available reverse speeds. Refer to ‘‘SHIFT- 
ING THE RANGE AND SPEED LEVERS” under 
“DRIVING THE MACHINE” in Section 5. 


31. TRANSMISSION RANGE AND REVERSE 
SHIFT LEVER 


(Synchromesh Transmission Only) 


This lever has four positions; LOW, HIGH, NEU- 
TRAL and REVERSE. Refer to “SHIFTING 
THE RANGE AND SPEED LEVERS” under 
“DRIVING THE MACHINE” in Section 5. 


32. FORWARD/REVERSE CONTROL LEVER 
(Torque Converter Transmission Only) 


This lever controls the machine direction. Push 
the lever forward for forward direction. Pull back 
for reverse direction. Refer to ‘SHIFTING THE 
RANGE, SPEED AND FORWARD/REVERSE 
CONTROL LEVERS” under “DRIVING THE 
MACHINE” in Section 5. 


33. NEUTRAL LOCK LEVER 
(Torque Converter Transmission Only) 


The neutral lock lever has two positions. When in 
the down position, with the notch in the lever 
over the pin on the instrument panel, the forward/ 
reverse control is secured in ‘‘N’’ (neutral) posi— 
tion. When in the raised position, the forward/ 
reverse lever can be moved up or down. This 
lever is used to prevent engagement of the trans- 
mission under certain conditions, such as while 
the backhoe is being operated. 


34. CLUTCH PRESSURE GAUGE 


(Torque Converter Transmission Only) 


This gauge registers the oil pressure in the trans- 
mission forward/reverse clutch pack. When the 
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forward/reverse shift lever is in ‘’N’’ (neutral) or 
disengaged position, the pointer must register in 
the yellow (neutral) area. When the lever is in 
forward or reverse (engaged) position, the pointer 
must register in the green (engaged) area. 


If the pointer registers in the yellow area when 
the lever is engaged, insufficient oil pressure is 
being supplied to the clutch pack. This may be 
due to a problem in the charging system and may 
cause damage to the clutch plates due to slippage. 


If the pointer remains in the green area after the 
lever has been moved to “’N”’ (neutral) position, 
the clutch pack may not be disengaged and the 
machine may continue to move. 


If either of these conditions occur, check and be 
sure the forward/reverse lever is fully in “N” 
(neutral) position and the dump pedal is fully up. 
lt may be necessary to operate the lever and pedal 
to relieve a stuck spool in the control and modu- 
lation valve. 


If the pointer continues to register incorrectly, 
stop the engine and determine the cause. Do not 
operate the machine until the problem has been 
corrected. 


35. TORQUE CONVERTER OIL TEMPERA- 
TURE GAUGE 


(Torque Converter Transmission Only) 


This gauge registers the temperature of fluid 
leaving the torque converter. After the machine 
has operated a sufficient amount of time to reach 
a stabilized torque converter temperature, the 
pointer must register to right of gauge center and 
out of the red area. 


If the pointer is out of the normal run range pro- 
ceed as follows: 

a. Be sure the transmission clutch oil pressure 
gauge is registering in the correct pressure 
range. Refer to “CLUTCH PRESSURE 
GAUGE” in this section. 

b. Check the hydraulic fluid level. Refer to 
“HYDRAULIC SYSTEM” in Section 8. 

If the pointer moves into the red area during op- 
eration, refer to “CONVERTER OVER- 
HEATING” under “DRIVING THE MACHINE 
(Torque Converter Transmission)’’ in Section 5. 


36. TORQUE CONVERTER DUMP PEDAL 


(Torque Converter Transmission Only) 
Depress the dump pedal completely to activate 
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the neutral start switch and complete the engine 
cranking circuit. This enables the engine to be 
started with the transmission in a neutralized 
condition. 


Partially depress the dump pedal to neutralize the 
transmission so the speed shift lever and range 
shift lever can be shifted. A speed shift can be 
made while the machine is moving; a range shift 
must be made with the machine stopped. 


NOTE: Do not fully depress the pedal when 
using in this function. Doing so will apply 
the brakes and cause them to wear at a faster 
than normal rate. 


Completely depress the dump pedal to activate 
the brakes and hold the tractor still while opera- 
ting the loader. 


NOTE: This feature is not intended to re- 
place normal operation of the brake pedals. 
[t is intended only for the above stated func- 
tion. 


37. TRANSMISSION SPEED SHIFT LEVER 
(Torque Converter Transmission Only) 


This lever is used to select one of three speeds. It 
is used along with the transmission range shift 
lever to select one of the six available forward 
speeds or three available reverse speeds. The dump 
pedal or forward/reverse control lever must be in 
neutral position before shifting this lever. Refer 
to “SHIFTING GEARS, TORQUE CONVERTER 
TRANSMISSION” in Section 5. 


LOADER CONTROLS 


LOADER CONTROL LEVER (Fig. 9) 


ce-114416 


Fig. 9. Loader Control Lever 


SECTION 3 
PAGE 9 


The lever is used to raise or lower the boom and 
roll back or dump the bucket. Refer to ‘‘OPER- 
ATING THE LOADER” in Section 5. 


A hydraulic self leveling unit on the loader mech- 
anism will maintain the bucket attitude as it is 
being raised. 


BUCKET LEVEL INDICATOR (FIG. 10) 


The loader has an indicator on the outside of the 
right boom which enables the operator to see 
when the bucket is level. 


The bucket bottom is parallel with the ground 
when the indicator rod (1) is flush (A) with the 
top of the bracket (2). 


Fig. 10. Bucket Level Indicator 
(Typical Illustration) 


1. Indicator Rod 
2. Bracket 


SEAT CONTROLS 


CUSHIONED DRIVERS SEAT (Fig. 11) 


Move the adjusting lever (1). Slide the seat back- 
ward or forward to the desired position and re- 
lease the lever. Be sure the lever engages in one 
of the slots of the slide rail to lock seat in place. 


SECTION 3 
PAGE 10 


Fig. 11. Cushioned Drivers Seat Adjustment 
Control 


SUSPENSION DRIVERS SEAT (Fig. 12) 


To move the seat backward or forward, move 
lever (1) and slide the seat to the desired position. 
Release the lever. Be sure the lever engages in one 
of the slots of the slide rail to lock seat in place. 


The seat preload must be adjusted to the opera- 
tor’s weight for proper seat performance. Adjust 
the preload while sitting in the seat. Operate the 
ratchet lever (2) to move the pointer at the base 
of the handle toward the ’’+” to increase preload 
or toward the ‘’—”’ to decrease. The adjustment is 
reversed by pulling the handle axially outward 
and rotating it 180 degrees. 


Fig. 12. Suspension Drivers Seat Adjustment 
Controls 


1. Backward/Forward Lever 
2. Preload Adjustment Lever 
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SEAT BELT 


The seat belt is for the operator’s safety and should 
be worn at all times while operating the machine. 
Before fastening the seat belt, the operator’s seat 
should be adjusted to the desired driving position. 
Seat belts must be worn across the pelvic region 
(hip bone) and adjusted snugly. Never adjust a 
seat belt across the abdomen. 


Keep belts flat to avoid twisting and roping when 
not being used. Do not place heavy or sharp ob- 
jects on the belts. To buckle, insert the tongue 
portion of the buckle into the locking position. 
To release, lift the top lever plate on the locking 
portion of the buckle and pull the tongue plate 
out. 


HITCH CONTROLS (IF EQUIPPED) 


HYDRAULIC CONTROLS (Fig. 13) 


Fig. 13. Hydraulic Controls 


it 
2. 
3. 
4. 


Draft Contro] Lever 
Position Control Lever 
Adjustable Stop Knob 
Raise Response Lever 


Draft Controi Lever (1) 


This lever controls the ability of the hitch to 
quickly respond to variation in load. Refer to 
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"OPERATING THE THREE POINT HITCH” in 
Section 5. 


Position Control Lever (2) 


This lever is used to raise or lower all hitch 
mounted equipment between the working position 
and the transport position. Refer to ‘“OPERA- 
TING THE THREE POINT HITCH” in Section 5. 


Adjustable Stop (3) 

This stop is used when returning the position con- 
trol lever from the transport position to the previ- 
ous operating position. Refer to ‘OPERATING 
THE THREE POINT HITCH” in Section 5. 

Raise Response Lever (4) 

This lever provides an adjustment to the speed that 
the hitch will raise. Refer to “OPERATING THE 
THREE POINT HITCH” in Section 5. 


HITCH CONTROLS (Fig. 14) 


Fig. 14. Hitch Controls 


1. Leveling Crank 
2. Adjusting Handle 


Leveling Crank (1) 


The leveling crank is used to obtain the desired 
position of the hitch sockets relative to each 
other. Refer to “OPERATING THE THREE 
POINT HITCH” in Section 5. 
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Adjusting Handle (B) 


The adjusting handle is used to shorten or lengthen 
the hitch upper link. The length of the link can 
be adjusted from 584 mm (23 in.) to 744 mm 
(30.5 in.). Refer to “OPERATING THE THREE 
POINT HITCH” in Section 5. 


INDEPENDENT POWER TAKE OFF 
CONTROL LEVER (IF EQUIPPED) 

(NOT USED WITH TORQUE CONVERTER 
TRANSMISSION) (FIG. 15) 


"E~114352_ 


Fig. 15. Independent Power Take Off Control 
Lever 


This lever is used to engage or disengage the inde- 
pendent power take off. Refer to “OPERATING 
THE INDEPENDENT POWER TAKE OFF” in 
Section 5. 
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AUXILIARY VALVE CONTROL LEVER 
(IF EQUIPPED) (FIG. 16) 


Fig. 16. Auxiliary Valve Control Lever 


This lever has four positions; raise neutral, lower 
and float. It controls an auxiliary valve that sup- 
plies hydraulic fluid to mounted or trailing equip- 
ment. The machine can also be equipped with a 
second auxiliary and control lever that functions 
in the same manner. Refer to “OPERATING 
THE AUXILIARY VALVES" in Section 5. 


PREPARING FOR EACH DAY’S WORK 


1. COOLING SYSTEM 


Check the coolant level in the radiator before 
starting the engine. If coolant level is low, add 
clean coolant. Refer to “COOLING SYSTEM” in 
Section 8. 


2. ENGINE OIL LEVEL 


Check the engine oil level. Maintain the engine 
oil level as near to the high level mark as possible. 
Add oil if level is low. Refer to “LUBRICANT 
SPECIFICATIONS AND CAPACITIES” in Sec- 
tion 7. 


3. FUEL FILTERS 


Drain off water and sediment. 
SYSTEM” in Section 8. 


Refer to ‘““FUEL 


4. FUEL TANK 


Be sure the fuel tank is full. Fill the tank at the 
end of each day’s operation to reduce condensa- 
tion and moisture. 
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5. HYDRAULIC FLUID LEVEL 


Check the level while the oil is cold. Refer to 
“HYDRAULIC SYSTEM” in Section 8. 


6. SCHEDULED LUBRICATION 


Perform all 10 hour lubrications. 
BRICATION GUIDE” in Section 7. 


Refer to ‘’LU- 


7. GENERAL 


Make a general inspection of the machine. Check 
for and correct any leaks in the hydraulic system 
and cooling system. Check for proper operation 
of head lights, tail lights and stop lights. Replace 
any burned out bulbs. Clean all instruments. 


Check for cuts and tread wear on tires. Remove 
imbedded stones. Repair or replace tires as neces- 
sary. 
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WORK SAFELY — FOLLOW THESE RULES 


This symbol is used to call your attention to instructions 


concerning your personal safety. Be sure to observe and 
follow these instructions, and be certain anyone operating 
this machine is aware of these safety rules. Also refer to 
the safety manual furnished with the machine. Additional 
copies can be obtained from your International Harvester 
Dealer. Order part number 1 212 796 C1. 


A CAREFUL OPERATOR IS THE BEST 
INSURANCE AGAINST AN ACCIDENT. 


CAUTIONS 


Before starting or operating this machine, read 
the following general precautions. These are listed 
here to help you protect the machine and to re- 
mind you of protection for yourself and those 
around you. Sound judgment and observance of 
these rules will help make your job a safer one. 


Never pour cold coolant into the radiator if the 
engine is very hot unless conditons make it abso- 
lutely necessary. Under such conditions, start the 
engine and let it idle while slowly pouring the 
coolant into the radiator. 


Do not place the machine under load without the 
proper engine oil pressure and operating temper- 
ature. After starting the engine, allow it to run at 
low idle for 5 to 10 minutes for thorough distri- 
bution of the lubricating oil. 


Before shutting down, operate the engine at half 
throttle (no load) for three to five minutes. This 
will aid in cooling the engine and prevent after- 
boil. 


Never shift the transmission into neutral (N) while 
the machine is moving under load downhill. The 
machine may go out of control or the transmiss- 
sion or engine may be damaged when the trans- 
mission is again placed in gear. 

Perform a visual and operational check of the 
tractor before putting it to work. 


The roll-over protective structure (R.O.P.S.) pro- 
vides operator protection in the event of machine 
roll-over or upset. These structures are designed 
to bend during a roll-over to protect the operator 
from sudden impact loads. DO NOT attempt to 
repair a protective structure for further service 
after an accident. Repaired structures do not pro- 
vide the original strength and protection. Contact 
your distributor for information on structure re- 
placement. 


CAUTION! For personal protection, 
observe the following safety pre- 
cautions. 


Carefully supervise operators. Be sure he is aware 
of safety and operating information in this manual. 


Always carry a ‘‘charged”’ fire extinguisher and a 
first aid kit. 


Use warning devices (i.e. flags, S.M.V. emblem, 
lights, etc.) which are approved for use by your 
local government agencies, when moving equip- 
ment on public roads. Keep these devices clean 
and in good working condition. 


Avoid loose-fitting clothing, which could catch on 
moving parts. 


Put all controls in stop position before starting 
the engine. 


Before starting the engine or beginning to move 
the machine, give a couple of short blasts of the 
horn. Be sure the area is clear of personnel. 


Never start the machine in an enclosed building 
unless the doors and windows are open. 


Be sure muffler and exhaust pipe extensions are 
in place so exhaust gases are discharged away 
from the operator. 


Do not permit anyone except the operator on the 
machine. Never haul passengers. 


Fasten the seat belt before driving the machine. 


Hydraulic fluid escaping under pressure can have 
enough force to penetrate the skin. Hydraulic 
fluid may also infect a minor cut or opening in 
the skin. /f injured by escaping fluid, see a doctor 
at once. Serious infection or reaction can result 
if medical treatment is not given immediately. 
Make sure all connections are tight and that hoses 


and lines are in good condition before applying 
pressure to the system. Relieve all pressure before 
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disconnecting the lines or performing other work 
on the hydraulic system. To find a leak under 
pressure use a small piece of cardboard or wood. 
Never use hands. 


Do not attempt to repair or tighten hoses when 
under pressure, or when the boom is raised, or 
with the engine running. 


Look in the intended direction of travel to be sure 
personnel and allied equipment do not interfere 
with the loader work pattern. 


Be sure the brakes are in good working order. Ap- 
ply the brakes carefully on slippery roads. 


Use extreme care when working close to fences, 
ditches, or on hillsides. 


Reduce speed when traveling on rough roads. 
Slow down when traveling in congested areas. 
Avoid operating sideways on a steep slope. 


Check overhead clearance carefully before driving 
under power lines, guy wires, bridges, low hanging 
tree branches, entering or leaving buildings, etc. 


Always operate loader at speeds slow enough to 
insure complete operator control. 


Do not transport a load with the bucket raised 
above transport position. Transport position is 
with the loader bucket in full roll back with 
boom raised to give same ground clearance as pro- 
vided by the machine while still carrying the 
bucket low enough for proper visibility. 


Avoid sharp turns when backing up with the 
bucket filled and raised. 


Never use the loader as a battering ram. 
Avoid sudden starts, excessive speed, and sudden 


stops when operating on hillside, rough ground, 
and most off-the-road operations. 


Do not transport anyone on the loader bucket. 
Give the right-of-way to loaded machines. 
When using PTO equipment be sure all power line 


shielding is properly installed and in good working 
order. 


Do not try to get on or off the machine while it 
is moving. 


Never leave the machine unattended with the en- 
gine running or with the bucket in the raised posi- 
tion, Rest the bucket or buckets on a board, shut 
off the engine, apply the parking brake and re- 
move the ignition key before leaving the machine. 
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Do not shut engine off in drive position. 


Block the wheels securely, lower the loader bucket 
to the ground and park at right angle to the slope 
if the machine is parked on a hillside. 


Never allow anyone to work on the machine while 
it is moving. 


Avoid smoking when refueling or servicing the 
machine. 


If it is necessary to make any checks with the en- 
gine running, use two men. One man must re- 
main in the operator’s compartment to safeguard 
the second man making checks or adjustments. 
As an added precaution, when making checks with 
the engine running, position the transmission in 
neutral (N). Apply the parking brake. 


Always install adequate blocking to support the 
bucket before servicing any part of the machine 
which requires the bucket in the raised position. 
Never allow the hydraulic system to support the 
bucket when servicing the machine. 


The hydraulic control levers, or other control lev- 
ers, or other controls are not to be moved while 
the unit is being greased or worked on. 


Never let anyone work under a raised bucket. 


Disconnect the battery ground cable before work- 
ing on the engine or electrical system. 


To remove radiator cap when engine is ‘‘HOT”, 
turn cap to the pressure relief point — let pres- 
sure and steam escape — then remove it. 


Loosen the hydraulic reservoir filter cap gradually 
to relieve any pressure build-up when servicing 
the hydraulic reservoir. 


Use a commercial solvent or kerosene unless other- 
wise specified for cleaning parts. Never operate 
the engine when using cleaning solvents. 


Never operate the engine when cleaning or lubri- 
cating the machine. 


Keep operating controls, pedals, hands and shoes 
free of grease, water and mud to insure positive 
control lever and pedal movement. The deck of 
the operator’s compartment and all mounting 
steps must be kept free of oil, grease and mud to 
lessen the possibility of slipping. 


Never leave the operator’s compartment until the 
transmission range shift lever is placed in ‘’N” 
(neutral) and the parking brake is applied. 
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STARTING THE ENGINE 


NOTE: Before starting the engine be sure 
you understand the functions of all the con- 
trol levers, pedals, switches and instrument 
panel gauges. 


Step numbers correspond with the numbers 
shown in Figs. 1, 2, 3 and 4. 


CAUTION! Before starting the engine 
clear the immediate area of personnel 
and obstructions. 


CAUTION! Never start the engine ina 
building unless the doors and windows 
are open and ventilation is adequate. 


-_ CE 1144. 
Fig. 2. Starting the Engine (Hydrostatic 
Drive with Foot Control) 


Fig. 1. Starting the Engine (Synchromesh 
Transmission) 


Fig. 3. Starting the Engine (Hydrostatic 
Drive with Hand Control) 
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arting the Engine (Torque. 
Converter Transmission) 

NOTE: Make sure that the three fuel shut 

off valves at the bottom of the fuel tank are 

open. 

NOTE: Do not attempt to start the engine 

by towing or pushing. 


1. Apply the parking brake. ° 


2A. Place the transmission range shift lever in 
neutral (N). 


2B. Hydrostatic Drive With Hand Control: Place 
the transmission directional hand control lever to 
the N (neutral) position. 


3A. Synchromesh Transmission (Fig. 1): Depress 
the clutch pedal. The clutch pedal is equipped 
with a safety starting switch. This switch will not 
allow the engine to start unless the clutch pedal is 
depressed. Slowly release the clutch pedal after 
the engine is started. 


3B. Hydrostatic Drive With Foot Controls (Fig. 2): 
Depress the dump valve pedal. This pedal is 
equipped with a safety starting switch. This switch 
will not allow the engine to start unless the dump 
valve pedal is depressed. Slowly release the dump 
pedal after the engine is started. 
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3C. Hydrostatic Drive With Hand Controls (Fig. 
3): Depress the dump valve pedal. This pedal is 
equipped with a safety starting switch. This switch 
will not allow the engine to start unless the dump 
valve pedal is depressed. Slowly release the dump 
pedal after the engine is started. 


3D. Torque Converter Transmission (Fig. 4): De- 
press the clutch dump pedal. This pedal is 
equipped with a neutral starting switch. This 
switch will not allow the engine to start unless the 
clutch dump pedal is depressed. Slowly release 
the clutch dump pedal after the engine is started. 


4. Position the engine speed control lever at ap- 
proximately one half speed position. 


5. Position the fuel shut off lever in the “START” 
position (approximately one third of the way up 
from the “STOP” position). 


6. Crank the engine as follows: 


6A. Normal Start: Turn the key ignition switch 
and release it the instant the engine starts. 


NOTE: To avoid possible damage to the 
cranking motor, release the key ignition 
switch as soon as the engine starts. Never 
turn the key ignition switch while the engine 
is running. 


6B. Using Starting Aid: 


NOTE: The starting aid should be used only 
when the air temperature is below freezing 
(O° C). 


NOTE: Do not spray ether directly into the 
air cleaner. 


Turn the key ignition switch and press the ether 
start button at the same time. Hold the starting 
aid button for one second. If the temperature is 
below -18° C (0 degrees F) additional applications 
of ether may be required. 
NOTE: Additional injections of ether should 
be limited to two. Excessive use of ether 
could cause engine damage. 
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Release the key ignition switch the instant the en- 
gine starts. After the engine starts accelerating, 
reduce engine speed with the engine speed con- 
trol lever, to the lowest no-load position that 
allows smooth sustained operation. 


NOTE: /f the engine fails to start within 15 
seconds, release the key ignition switch and 
allow a two (2) minute interval before again 
trying to start the engine. Continuous engine 
cranking without recovery period will dam- 
age the cranking motor and rapidly drain the 
batteries. 


If the engine will not start or runs roughly, it may 
be due to one of the following: 


a. Air may be in the fuel system. Refer to 
“FUEL SYSTEM” in Section 8. 


b. Air cleaner restricted. Refer to “AIR 
CLEANING SYSTEM” in Section 8. 


c. Ether injector is not functioning correctly. 
Refer to ‘ETHER INJECTOR” in Section 8. 


7. After the engine starts the oil pressure warning 
light will come on. Let the engine run at low idle 
until the light goes off. The engine will then be at 
normal operating pressure. 


NOTE: Do not accelerate or hold the engine 
at full speed until oil pressure warning light 
goes off. 


8. Move the fuel shut off lever to “RUN” position. 


9. Major changes in engine speed and/or loads 
should be avoided until the water temperature 
gauge reaches normal operating level. 


10. Check all instruments for proper operation. 
Refer to the legend of Fig. 1, 2, 3 or 4 in Section 
3 for proper indications on gauges. 

11. (Not illustrated) Inspect the engine to see 
that it is running evenly and note whether the ex- 
haust smoke shows evidence of poor combustion. 
Refer to “EXHAUST SMOKE TABLE” under 
“ENGINE” in Section 8. 


DRIVING THE MACHINE 
(SYNCHROMESH TRANSMISSION) 


Step numbers correspond with numbers shown in 
Fig. 5. 


_ CAUTION! Betore driving the machine 
adjust the seat belt and buckle yourself 


in. 
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Fig. 5. Driving the Machine Equipped With 
Synchromesh Transmission 


1. Depress the brake pedals. 
2. Release the parking brake. 


3. Depress the accelerator pedal slightly to increase 
engine speed and raise the loader bucket, or any 
other attachment off the ground before moving 
the machine. After the equipment is raised, re- 
lease the accelerator pedal to reduce engine speed 
to idle. 


4. Depress the clutch pedal. 


NOTE: The clutch pedal must be depressed 
before moving the transmission range shift 
lever or transmission, speed shift lever. 


5. Move the transmission range shift lever to the 
desired range. Refer to “SHIFTING THE RANGE 
AND SPEED LEVERS” under “DRIVING THE 
MACHINE (Synchromesh Transmission)” in this 
Section. 
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6. Move the transmission speed shift lever in the 
desired speed. Referto “SHIFTING THE RANGE 
AND SPEED LEVERS” under “DRIVING THE 
MACHINE (Synchromesh Transmission)” in this 
Section. 


7. Release the brake pedals. 


8. Slowly release the clutch pedal and gradually 
depress the accelerator pedal until the desired 
travel speed is reached. 


9. Engine speed can be set and maintained with 
the engine speed control lever instead of with the 
accelerator pedal, if so desired. 


SHIFTING THE RANGE AND SPEED LEVERS 
(Fig. 6) 


Fig. 6. Transmission Range and Speed Shift 
Levers 


. First Speed 

. Second Speed 

. Third Speed 

. Fourth Speed 

Low Range 

High Range 

. Range and Reverse Shift Lever 
. Neutral 

. Speed Shift Lever 

. Reverse 
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The transmission range and reverse lever (7) and 
transmission speed lever (9) are used to select 
any one of the eight forward or four reverse 
speeds. The range lever also has a neutral position 
(8). 


Range And Reverse Shift Lever (7) 


To operate the range and reverse lever, depress 
the clutch pedal and move the lever all the way 
forward to “HIGH” or “LOW” position for for- 
ward travel and all the way rearward for reverse 
travel. It is necessary to depress the clutch pedal 
before moving the range and reverse lever because 
of a mechanical interlock. 


NOTE: WNever shift the range and reverse 
lever while the machine is moving. 


Speed Shift Lever (9) 


With the clutch pedal depressed (disengaged) move 
the speed shift lever to the desired speed range. 
Refer to ‘“‘TRANSMISSION” in Section 9 for 
ground speeds of the various speed ranges. 


The speed transmission is equipped with synchro- 
nizers and therefore can be shifted with the ma- 
chine in motion by disengaging the clutch and ap- 
plying a steady and continuous pressure to the 
speed lever until the shift is complete. 


Under normal conditions this action is instantan- 
eous. Sometimes difficulty is experienced in shift- 
ing the speed lever when the machine is standing 
still. Under these conditions the same continuous 
pressure should be applied to the speed lever and 
at the same time the clutch should be engaged 
slightly. 


This will give sufficient rotation to the synchro- 
nizer and allow the shift to be completed without 
difficulty. 


DRIVING THE MACHINE (HYDROSTATIC 
TRANSMISSION WITH FOOT CONTROLS) 


Step numbers correspond with the numbers shown 
on Fig. 7. 


CAUTION! Before driving the machine 
adjust the seat belt and buckle yourself 


in. 
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Fig. 7. Driving the Machine Equipped With 
Hydrostatic Transmission With 
Foot Controls 


1. Depress the brake pedals. 
2. Release the parking brake. 


3. Make sure both the forward and reverse direc- 
tional pedals are in neutral position (not 
depressed). 


NOTE: The forward and reverse directional 
pedals must be in neutral position or the 
dump pedal must be depressed before moving 
the range shift lever. 


4, Move the transmission range shift lever to the 
desired range. Refer to “RANGE LEVER” under 
“OPERATING THE HYDROSTATIC TRANS- 
MISSION WITH FOOT CONTROLS” in this 
section. 

5. Increase engine speed, depending on the opera- 
tion to be performed. 

6. Raise the loader bucket, or any other attach- 
ment off the ground before moving the machine. 


7. Release the brake pedals. 
8. Gradually depress either the forward or reverse 
directional pedal until the desired travel speed and/ 
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or torque range is reached. Refer to ‘““FORWARD/ 
REVERSE FOOT PEDALS” under “‘OPERA- 
TING THE HYDROSTATIC TRANSMISSION 
WITH FOOT CONTROLS” in this section. 


OPERATING THE HYDROSTATIC TRANS- 
MISSION WITH FOOT CONTROLS 


Forward/Reverse Foot Pedals 


CE-114329 


Fig. 8. Foot Pedal Positions 


Hydrostatic Pedal in Neutral Position 
Slow Travel Speed - Maximum Torque 
Full Travel Spoped - Minimum Torque 
Platform 


ee 


Best operation is always with gradual movement 
of hydrostatic pedals. 


Greatest efficiency of entire machine and loader, 
is at 2000 engine RPM and up. The machine for- 
ward and reverse travel speeds are controlled by 
range movement of the foot pedals. 


When pedal is not depressed, the transmission is 
in a locked or braked position. 


Maximum torque and slowest travel speed is ob- 
tained with the least downward movement of the 
pedal. Refer to Fig. 8. 


Example: The least possible depression of the 
pedals will give you the slowest travel speed with 
the greatest torque to the drive wheels for digging 
or crowding into the stock pile or bank. 


Using the machine brakes is rarely required be- 
cause: 
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As your foot moves upward from the hydrostatic 
pedal you are automatically decelerating your 
travel speed . . . and when your foot moves com- 
pletely off the pedal, the pedal returns to the 
neutral or lockup position and automatically 
brakes your transmission and travel. 


The cushioned braking and travel speed decelera- 
tion is timed with the automatic pedal return (or 
full-up position). 


This definite time differential is designed into the 
system to not only provide the travel speed deceler- 
ation and cushioned stop but prevents accivental 
reversal of direction by the operator. 


Dump Pedal 


The dump pedal disengages the transmission and 
engages the neutral start switch. This prevents 
the machine from moving under power while being 
started and deters unauthorized parties from 
starting the engine. It must be fully depressed 
when the starting motor is actuated and should 
be held in the depressed position momentarily 
until hydrostatic foot pedal automatically returns 
to the “full up” position in the event that it was 
in a depressed position and the engine had stalled. 
By holding the dump pedal in the depressed posi- 
tion momentarily after the engine is started, any 
movement of the machine will be prevented. 


An operator accustomed to a mechanical or torque 
converter transmission equipped machine may be 
in the habit of reducing the engine speed for more 
positive control when operating in close quarters. 
This is neither necessary nor desirable with the 
hydrostatic machine because the higher engine 
RPM will provide more positive control of not 
only the hydraulic tools but also the travel speed 
and automatic deceleration and braking. Maxi- 
mum performance and control is achieved with 
high engine speed. 


Range Lever 


“LOW” position provides the highest torque and 
has a travel speed range of 0 to 11.2 km/h (0 to 
7 mph). When the machine is in a “‘work”’ opera- 
tion such as mowing, cutting, etc., the transmission 
range lever should be in ‘‘LOW” position. 


Use the ‘‘LOW” range when loading or unloading 
the machine onto or off of a trailer or truck. This 
provides maximum control for maneuvering and 
increased torque for moving up the incline. 
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Fig. 9. Transmission Range Shift Lever 
and Positions 


Range Shift Lever 
Low Position 
Neutral Position 
High Position 


owe 


“HIGH” position (4, Fig. 9) provides a travel speed 
range of O to 30.5 km/h (0 to 19 mph). In 
“HIGH” range, travel speed deceleration is less 
abrupt (slower) and the automatic braking action 
is more cushioned. 


When the lever is in ‘“N’’ (neutral) (3, Fig. 9) posi- 
tion the range transmission in the rear frame is dis- 
engaged and the machine will not move under 
power. 


NOTE: Never shift the range transmission 
shift lever when the machine is in motion. 


DRIVING THE MACHINE (HYDROSTATIC 
TRANSMISSION WITH HAND CONTROL) 


Step numbers correspond with the numbers 
shown on Fig. 10. 


CAUTION! Before driving the machine 
adjust the seat belt and buckle yourself 
in. 


1. Depress the brake pedals. 
2. Release the parking brake. 
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Fig. 10. Driving the Machine Equipped With 
Hydrostatic Transmission With 
Hand Control 


3. Make sure the transmission directional hand 
control is in ’’N” (neutral) position. 


NOTE: The transmission directional hand 
control must be in neutral or the dump pedal 
must be depressed before moving the range 
shift lever. 


4. Move the transmission range shift lever to the 
desired range. Refer to “RANGE LEVER” under 
“OPERATING THE HYDROSTATIC HAND 
CONTROLLED TRANSMISSION” in this section. 


5. Increase engine speed to 2000 rpm or higher, 
depending on the operation to be performed. 


NOTE: Raise any mounted equipment off 
the ground before moving the machine. 


6. Release the brake pedals. 


7. Gradually move the transmission directional 
hand control to either the forward or reverse 
direction until the desired travel speed and/or 
torque range is reached. Refer to ‘“FORWARD/ 
REVERSE DIRECTIONAL CONTROL LEVER” 
under “OPERATING THE HYDROSTATIC 
HAND CONTROLLED TRANSMISSION” in this 
section. 
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OPERATING THE HYDROSTATIC HAND CON- 
TROLLED TRANSMISSION 


Forward/Reverse Directional Control Lever (Fig. 
11) 


os 


so tea ick 
S 
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Fig. 11. Hand Control Directional Lever 


1. Full Forward Travel Speed-Minimum Torque 

2. Steady Rest Rod 

3. Normal Operating Speed 

4. Slow Forward Travel Speed-Maximum 
Torque 

5. Neutral Position 

6. Slow Reverse Travel Speed-Maximum Torque 

7. Full Reverse Travel Spoeed-Minimum Torque 

8. Dash Panel 

9. Adjustable Stop 


Best operation is always with gradual movement of 
the forward/reverse directional lever. 


Greatest efficiency of the machine is at 2000 RPM 
and up, depending on desired speed of tools. The 
machine forward and reverse travel speeds are con- 
trolled by the range movement of the directional 
lever. 


When the lever is in the neutral position (5), the 
transmission is in the locked or braked position. 
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Maximum torque and slowest travel speed is ob- 
tained with the least forward(4) or rearward (6) 
movement of the directional lever. 


Using the machine brakes is rarely required be- 
cause: 


As the directional lever is moved toward ‘‘N’’’ 
(neutral) position the transmission decelerates 
and travel speed is reduced. 


When the directional lever is moved to “N” 
(neutral) position, power is no longer trans- 
mitted through the transmission. This causes 
the transmission to act as a brake and stop the 
machine. 


The forward movement of the lever can be re- 
stricted with the adjustable stop Range Lever (9, 
Fig. 11). The use of the adjustable stop enables 
the operator to bring the machine back to the 
same travel speed repeatedly. 


Range Lever 


Fig. 12. Transmission Range Shift Lever 
and Positions 


Range Shift Lever 
Low Position 
Neutral Position 
High Position 


ra S 


“LOW” position (2, Fig. 12) provides the highest 
torque and has a travel speed range of O to 11.2 
km/h (O to 7 mph). When the machine is in a 
“work’’ operation such as mowing, cutting, etc., 
the transmission range lever should be in ““LOW”’ 


position. 
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Use the ‘‘LOW” range when loading or unloading 
the machine onto or off of a trailer or truck. This 
provides maximum control for maneuvering and 
increased torque for moving up the incline. 


“HIGH” position (4, Fig. 12) provides a travel 
speed range of 0 to 30.5 km/h (0 to 19 mph). In 
“HIGH” range, travel speed deceleration is less 
abrupt (slower) and the automatic braking action 
is more cushioned. 


When the lever is in ‘‘N” (neutral) (3, Fig. 12) po- 
sition the range transmission in the rear frame is 
disengaged and the machine will not move under 
power. 


NOTE: WNever shift the range transmission 
shift lever when the machine is in motion. 


Dump Pedal 


The dump pedal disengages the transmission and 
engages the neutral start switch. This prevents the 
machine from moving under power while being 
started and deters unauthorized parties from 
starting the engine. 


The pedal must be fully depressed when the crank- 
ing motor is actuated. By holding the dump pedal 
in the depressed position momentarily after the 
engine is started, any movement of the machine 
will be prevented. 


An operator accustomed to a mechanical or torque 
converter transmission equipped machine may be 
in the habit of reducing the engine speed for more 
positive control when operating in close quarters. 
This is neither necessary nor desirable with the 
hydrostatic machine because the higher engine 
RPM will provide more positive control of not 
only the hydraulic tools but also the travel speed 
and automatic deceleration and braking. Maxi- 
mum performance and control is achieved with 
high engine speed. 


DRIVING THE MACHINE (TORQUE 
CONVERTER TRANSMISSION) 


Step numbers correspond with numbers shown in 
Fig. 13. 


CAUTION! Before driving the machine 
adjust the seat belt and buckle yourself 
in. 


1. Depress the brake pedals. 
2. Release the parking brake. 
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Fig. 13. Driving the Machine Equipped With 
Torque Converter Transmission 


3. Make sure the transmission forward/reverse 
lever is in neutral position. 


NOTE: The forward/reverse lever must be in 
neutral or the torque converter dump pedal 
must be depressed before moving the range 
shift lever. 


4. Depress the accelerator pedal slightly to increase 
engine speed and raise the loader bucket or any 
other attachment off the ground before moving 
the machine. After the equipment is raised, re- 
lease the accelerator pedal to reduce engine speed 
to idle. 

4 


5. Depress the torque converter dump pedal. Re- 
fer to “TORQUE CONVERTER DUMP PEDAL” 
under “DRIVING THE MACHINE (Torque Con- 
verter Transmission)” in this section. 


6. Move the transmission speed shift lever to the 
desiredspeed. Refer to “SHIFTING THE RANGE, 
SPEED AND FORWARD/REVERSE CONTROL 
LEVERS” under “DRIVING THE MACHINE 
(Torque Converter Transmission)” in this section. 


7. Move the transmission range shift lever to the 
desired range. Refer to “SHIFTING THE RANGE, 
SPEED AND FORWARD/REVERSE CONTROL 
LEVERS” in this section. 


8. Release the brake pedals and torque converter 
dump pedal. 


9. Move the forward/reverse control lever to the 
desired direction and depress the accelerator grad- 
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ually until the desired travel speed is reached. Re- 
fer to “SHIFTING THE RANGE, SPEED AND 
FORWARD/REVERSE CONTROL LEVERS” in 
this section. 


10. Engine speed can be set and maintained with 
the engine speed control lever instead of with the 
accelerator pedal, if so desired. 


SHIFTING THE RANGE, SPEED AND FOR- 
WARD/REVERSE CONTROL LEVERS 


Fig. 


_ 
ae 


. Transmission Range and Speed Shift 
Levers 


First Speed 

Transmission Speed Shift Lever 
Second Speed 

Third Speed 

High Range 

Transmission Range Shift Lever 
“N” (neutral) 

Low Range 
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The transmission range lever (6, Fig. 14) and 
speed lever (2) are used to select any one of the 
six forward or three reverse speeds. The range 
lever also has a “’N”’ (neutral) position (7). 


Range Shift Lever (6, Fig. 14) 


To operate the range lever, depress the torque con- 
verter dump pedal and move the lever all the way 
forward for ‘““HIGH” range or all the way rearward 
for ‘““‘LOW” range or to the center position for 
““N’’ neutral. When the range lever is in ““N”’ (neu- 
tral) no power can be transmitted to the drive 
wheels. 
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The range lever can also be shifted, without de- 
pressing the dump pedal, if the forward/reverse 
control lever is in neutral position. 


NOTE: Wever shift the range lever while the 
machine Is moving. 


The range lever must be in “LOW” position to 
travel in reverse direction. 


Speed Shift Lever (2, Fig. 14) 


To operate the speed shift lever, depress the 
torque converter dump pedal and move the lever 
to the desired speed range. Refer to ‘““TRANS- 
MISSION” in Section 9 for ground speeds of the 
various speed ranges. 


The speed shift lever can also be shifted, without 
depressing the dump pedal, if the forward/reverse 
control lever is in neutral position. 


The transmission is equipped with synchronizers 
and therefore can be shifted with the machine in 
motion by depressing the torque converter dump 
pedal and applying a steady and continuous pres- 
sure to the speed lever until the shift is complete. 


Under normal conditons this action is instantan- 
eous. Sometimes difficulty is experienced in shift- 
ing the speed lever when the machine is standing 
still. Under these conditions the same continuous 
pressure should be applied to the speed lever and 
at the same time the dump pedal should be let up 
slightly. 

This will give sufficient rotation to the synchro- 
nizer and allow the shift to be completed without 
difficulty. 


Forward/Reverse Control Lever 


The full power-shift feature of the torque conver- 
ter transmission allows the machine to be shifted 
from one direction to the other without braking, 
stopping or reducing engine speed. The modula- 
tion control valve regulates the shiftso it is smooth. 


The forward/reverse control lever operates the 
forward/reverse spool of the dump and modula- 
tion control valve and engages the high range lock- 
out. 


The forward/reverse spool regulates the flow of 
hydraulic fluid to the forward or reverse side of 
the clutch pack in the transmission. 
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The high range lockout prevents the forward/ 
reverse lever from being moved into reverse 
position when the transmission range lever is in 
“HIGH” range. 


NOTE: The forward/reverse lever should al- 
ways be put in “N” (neutral) position and 
locked in place with the neutral lock lever 
anytime the machine is parked, whether the 
engine is running or not. 


Move the lever all the way forward for forward 
travel or all the way rearward for reverse travel. 
Move the lever to the center or ‘‘N” (neutral) 
position to stop the transmission of power to the 
wheels. 


The forward/reverse lever is equipped with a neu- 
tral lock lever. Use this lock to prevent movement 
of the forward/reverse lever while operating the 
backhoe. 


Converter Overheating 


If the torque converter oil temperature gauge 
pointer moves into the red (HOT) range during 
machine operation, stop the machine immediately. 
Shift the transmission to neutral and run the en- 
gine at 1000 to 1200 rpm. The temperature 
should drop to the proper operating level within a 
few minutes. If the pointer remains in the red 
area, stop the engine and determine the cause of 
the problem. 


Generally when overheating does occur, it is due 
to operating in too high a speed gear range, causing 
a buildup of heat in the torque converter. Down- 
shift and operate in the next lower gear range. The 
temperature should stabilize. If not, down-shift 
again if possible. 


TORQUE CONVERTER DUMP PEDAL 


The torque converter dump pedal performs three 
functions: 


1. It actuates the neutral start switch when fully 
depressed and enables the engine to be started 
with the transmission in a neutral condition. 


2. When in the up position the transmission hy- 
draulic fluid power circuit is complete, if the 
range lever and forward/reverse lever are en- 
gaged. 

When the pedal is partially depressed, the hy- 
draulic circuit is interrupted and the transmission 
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becomes neutralized allowing speed and range 
shifts to be made. (See NOTE below). 


3. When fully depressed it actuates the brakes and 
neutralizes the transmission to hold the tractor 
stationary while operating the loader. This 
makes all engine power available to the hydraulics. 
Depress the dump pedal or move the forward/ 
reverse lever to ‘‘N”’ (neutral) before shifting the 
speed shift lever or range lever. 


NOTE: A speed shift can be made when the 
machine is moving. The machine must be 


completely stopped when making a range 
shift. 


STEERING THE MACHINE 


The machine is steered in the conventional man- 
ner by means of the steering wheel; however, to 
make a sharp or pivot turn, press the right or left 
brake pedal, depending on the direction in which 
the turn is to be made. The machine is equipped 
with the hydrostatic-type power steering. 


Reduce speed before making turns or when apply- 
ing the brakes. The danger of any driven machine 
overturning increases four times when the speed is 
doubled. (Refer to ‘“TURNING THE MACHINE 
WITH BRAKE ASSIST.”) 


TURNING THE MACHINE WITH BRAKE 
ASSIST 


Before attempting sharp or pivot turns, unlatch 
the brake pedals to allow individual operation of 
the pedals. To execute a sharp or pivot turn, ro- 
tate the steering wheel and simultaneously apply 
the brake corresponding to the direction turning. 


CAUTION! Do not attempt sharp or 
pivot turns on incline, at fast speeds or 


when using the loader bucket. 


OPERATING THE DIFFERENTIAL LOCK 


The pedal is operated by heel pressure to engage 
and hold in engagement the differential lock. The 
dowel pin-type coupling, locks the planetary drive 
shafts together so the rear wheels cannot turn at 
different speeds. This prevents one wheel from 
spinning out and stalling the tractor when wet 
spots or slippery surface conditions are encoun- 
tered. 
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The differential lock is also useful in preventing 
unequal drive wheel slip when one wheel is opera- 
ting under poorer traction conditions than the 
other. Continual engagement of the differential 
lock is not harmful to the wearing parts and may 
result in improved performance of the tractor and 
draft control system even when excessively un- 
equal slip is not apparent. However, the differ- 
ential lock must be disengaged before attempting 
turns. 


The pedal may be depressed to engage the differ- 
ential lock under wheel slip or when the tractor is 
still in motion. A spring-loaded safety device has 
been incorporated to prevent too-forceful engage- 
ment. If one wheel is spinning too rapidly for the 
differential back to engage, a clicking noise will 
be heard. If this continues for more than a few 
seconds, depress the engine clutch pedal (Synchro- 
mesh Transmission) or dump valve pedal (Hydro- 
static and Torque Converter Transmissions) mo- 
mentarily and the differential lock will come into 
operation immediately. 


If the differential lock does not disengage when 
the foot is taken off the pedal, as evidenced by 
the pedal remaining in the depressed position, a 
quick pressure on one of the brake pedals, or a 
momentary depression of the clutch pedal (Syn- 
chromesh Transmission) or dump valve pedal (Hy- 
drostatic and Torque Converter Transmissions) 
will relieve the torque through the clutch collar 
so that a spring on the lock control shaft can 
move the collar out of engagement. The pedal will 
remain in the depressed position until the differ- 
ential lock has been disengaged. 


COLD WEATHER HYDRAULIC FLUID 
WARM-UP 


Warm hydraulic fluid by running tractor engine at 
approximately 1000 rpm, pushing a valve lever 
and holding it to make the system operate on high 
pressure, permitting the hydraulic fluid to by-pass 
through the relief valve until the return line be- 
comes warm. 


OPERATING THE LOADER 


The single loader control lever is operated with the 
right hand and permits the operator to raise or 
lower the boom and roll-back or dump the bucket 
while operating the machine with the left hand. 
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The loader is equipped with a bucket level indica- 
tor. Refer to “BUCKET LEVEL INDICATOR” 
in Section 3. 

The hydraulic self-leveling freature maintains prop- 
er bucket roll-back angle as the boom is raised. 


LOADER CONTROL LEVER (Fig. 15) 


The loader control lever has six positions. BOOM 
RAISE, HOLD, BUCKET ROLL BACK, BUCKET 
DUMP, BOOM LOWER and FLOAT. 


CAUTION! 

raised, can be lowered any time the 
A lever is moved to float or lower posi- 

tion whether the engine is running or 
not. Always lower the boom to the 
ground when it is not in use. 


The boom assembly, if 
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Fig. 15. Loader Control Positions 


Float Position 
Boom Lower 
Bucket Dump 
Boom Raise 
Bucket Roll-Back 
Hold Position 
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Boom Raise (4, Fig. 15) 


To raise the boom, pull the lever back. The lever 
will return to HOLD when released. 


Hold (6, Fig. 15) 


The control lever, when not in the detented float 
position, will automatically return to HOLD when 
released. The loader boom will remain stationary 
in the position that it isin when the lever is placed 
in HOLD. 


Bucket Roll Back (5, Fig. 15) 


To roll the bucket back, move the lever to the left. 
The lever will return to HOLD when released. 


Bucket Dump (3, Fig. 15) 


To dump the bucket, move the lever to the right. 
The lever will return to HOLD when released. 


Boom Lower (2, Fig. 15) 


Push the lever part way forward to lower the boom. 
The lever will automatically return to HOLD when 
released. 


Float (1, Fig. 15) 


Push the lever all the way forward for FLOAT po- 
sition. This position is detented so the lever must 
be moved manually out of the position. No hy- 
draulic pressure is applied to the boom cylinders 
while in FLOAT. Use FLOAT position to follow 
the contour of the ground when leveling or to 
lower the loader boom by gravity. 


NOTE: When cylinders reach the fully ex- 
tended or retracted position, release the con- 
trol lever to the HOLD (neutral) position to 
keep excessive amounts of fluid from by- 
passing through the relief valve and over-heat- 
ing the hydraulic fluid. 


The speed with which the boom or bucket moves 
depends upon the movement of the loader con- 
trol lever. Moving the lever completely into a 
position will cause the fastest movement of the 
boom or bucket. A partial movement (feathering) 
of the control will slow the action. 


NOTE: When it is necessary to lift a heavy 
load to a high position and then lower it to 
another position before dumping, be sure to 
operate the control valve very carefully. Do 
not suddenly thrust the valve wide open and 
then jerk it completely closed. The heavy 
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load will gain momentum downward when 
the control valve is released; then when the 
valve is suddenly closed, the loader’s mechan- 
ical travel is halted, but the momentum of 
the heavy load continues, resulting in danger- 
ous bouncing of the load on the booms. 
Overcome this by slowly cracking or opening 
the control valve; this will release the fluid 
gradually and by doing so will ease the load 
down to the lower position desired, instead 
of dropping and bouncing it. 


Diagonal movements of the lever with the right 
hand permit the operator to raise the boom and 
close the bucket, or lower the boom and level the 
bucket, at the same time, while operating the trac- 
tor with the left hand. 


SELF LEVELING ADJUSTMENT (Fig. 16) 


The bucket self leveler will prevent the material in 
the bucket from spilling over the bucket back. It 
does this by keeping the bucket position constant 
while the boom is being raised. The bucket can 
be rolled back at any time during the raise cycle 
by operating the bucket control lever, thus over- 
riding the self-leveling unit. 


CAUTION! When you use the bucket 
valve control lever to override the hy- 
draulic self leveling it can cause materi- 


al to be spilled over the bucket back on the ma- 
chine. 


CAUTION! Keep all people from under 
loader boom when in the raised position. 


Fig. 16. Bucket Self Leveler Adjustment 


The length nominal for rod ““B” is 1473 mm (58’’) 
when rod attached to ball joint “‘C” is 858.5 mm 
(33.8) long. The length for rod "B” is 1463 mm 
(57.6’’) when the rod attached to ball joint ’’C” is 
871 mm (34.3’’) long. Thread engagement be- 
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tween rod and ball joint ""C” should be 19mm 
(3/4"’). If bucket does not begin to self level be- 
tween 1270 and 1778 mm (50 and 70”) then ad- 
just ball joint “’C.” More thread engagement 
makes self leveling start later, less thread engage- 
ment makes self leveling start sooner. Note mini- 
mum thread engagement is 9.5 mm (3/8"). If 
adjustment at ball joint “C’” is not adequate, 
more adjustment is available at threaded clevis 
connected to rod "B.” Lengthening rod ‘’B” 
starts self leveling sooner. Shorten to start self 
leveling later. Note minimum thread engagement 
is 12.7 mm (1/2”’). 


OPERATING THE THREE-POINT HITCH 
(IF EQUIPPED) 


GENERAL 


The three-point hitch with position control and 
draft control provides a fast and convenient means 
of attaching rear-mounted equipment conforming 
to A.S.A.E. and S.A.E. specifications. You can 
mount Category | International Harvester Com- 
pany three-point equipment or most three-point 
equipment of other manufacturers. 


The three-point hitch consists of two hitch lower 
links and a hitch upper link to connect the equip- 
ment to the machine. The left and right hitch 
lower links are pinned to clevis type lugs on the 
rear axle housing. They are suspended by lift links 
from a rockshaft which is part of the draft control 
unit. 


The rear sections of the lower links can be ex- 
tended by lifting the latches on the lower links, 
thus providing easier hitching. 


The hitch upper link is attached to the machine 
by means of a bellcrank which is part of the draft 
control unit and is lengthened or shortened by 
means of the adjusting handle. A swinging draw- 
bar can be attached quickly and easily when trail- 
ing-type equipment is used. 


The three-point hitch is activated by a hydraulic 
draft control unit which is on top of the rear frame. 
This unit incorporates a rockshaft, lift cylinder, 
main control valve with linkage, raise response 
valve and drop response valve. Position control 
draft control and raise response control levers 
operate in a quadrant mounted on the right side 
of the seat. Draft control is obtained through a 
regulation of the load applied to the hitch upper 
link, which acts upon a torsion bar spring through 
a bellcrank mounted on the rear of the hydraulic 
lift housing. 
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LIFT LINKS AND LEVELING CRANKS (8 and 
9, Fig. 17) 


8.714873 
Fig. 17. Principal Parts of the Three-Point Hitch 


Rockshaft Arms 
Leveling Crank 

Hitch Upper Link 
Adjusting Handle 
Upper Link Attaching Bracket 
Groove 

Stabilizer Brackets 
Left Lift Link 

Right Lift Link 

10. Left Lower Link 

11. Right Lower Link 
12. Left Stabilizer 

13. Right Stabilizer 

14. Restraining Chains 
15. Leveling Crank Lock 
16. Stabilizer Stow Clips 
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The right lift link incorporates the leveling screw 
which is adjusted by means of the leveling screw 
crank (2). The leveling screw crank is turned to 
obtain the desired position of the hitch sockets 
relative to one another. 


A leveling crank lock (15) is provided to prevent 
the leveling screw from working down when oper- 
ating equipment in the field. 
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NOTE: When the groove (6, Fig. 17) on each 
link ts aligned with the top edge of the link 
housing, the lift links will be in their normal 
length. 


The left and right lift links are made “‘rigid” or 
“free to float’ by the position of the quick-attach— 
able cotter pins in the lift link housings. 


When the lift links are ‘free to float,” they allow 
independent vertical movement of each lower link. 
This is required by equipment having wide spaced 
gauge wheels. The lift links are used ‘rigid’ for 
equipment such as plows. 


The left lift link may also be adjusted by discon- 
necting it from the rockshaft arm (1) and rotating 
the lift rod. 


In rigid position, vertical float to follow ground 
contour is provided by the floating action of the 
rockshaft and both lower links move simultane- 
Ously. 


HITCH LOWER LINKS (10 and 11, Fig. 17) 


The hitch lower links are the connection between 
the equipment hitching pins, by means of the 
swivel sockets at the rear of the links, and the hitch 
points on the machine. They are attached to the 
machine at the two pivot pins in the rear axle 
carriers. 


The lower links must be attached to the lower hole 
in the axle carrier at all times. 


HITCH UPPER LINK (3, Fig. 17) 


The length of the hitch upper link can be shorten- 
ed or lengthened by using the hitch upper link 
adjusting handle. Turn the handle clockwise to 
shorten the link or counterclockwise to lengthen 
the link. The length of the hitch upper link can 
be adjusted from 533 mm (21-inches) to 749 mm 
(29-1/2-inches). 


Adjust the upper link to a length that does not 
allow the implement to hit the roll over protective 
structure (4 post ROPS only) rear cross member 
when the hitch is in the full raise position. 


After adjusting, place the upper link adjusting 
handle (4) in line with the turnbuckle housing. 


NOTE: When it is desirable to have the 
upper link raised out of the way, put the 
lower end of the upper link in hook on the 
draft control unit. 
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NOTE: The upper link must be pinned in 
the upper hole of the machine bellcrank only 
when using power take-off operating equip- 
ment. 


For all other operations using Category | equip- 
ment the upper link must be pinned in the lower 
hole of the tractor bellcrank. 


RESTRAINING CHAINS (15, Fig. 18) 


Restraining chains are used to prevent excessive 
lateral movement of the hitch lower links (10 and 
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11). Consult the equipment operators manual for 
any variations in the use of restraining chains. 
The restraining chain length is set at the factory 
in a proper relation with the minimum working 
length of the lift links. If for any reason the 
length of the restraining chains has been tempo-- 
rarily altered, restore them to the normal length 
(8) 168 mm (6-5/8 inches) measured from the 
edge of the rear bracket to the inside edge of the 
front link. Rear bracket (1) must rotate freely on 
the lower link. 
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Fig. 18. Restraining Chain Adjustment 


Limiter Chain Rear Bracket 
Limiter Chain Clevis 

Lateral Limiter Chain 
Quick-Attachable Cotter Pin 
Chain Shackle Strap 
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NOTE: When operating Category / equip- 
ment the front shackle strap and restraining 
chain must be assembled with the pins in 
hole marked “1” on shackle strap. Refer to 
Fig. 19. 


STABILIZERS (12 and 13, Fig. 17) 


When lateral movement of the equipment is not 
desirable, stabilizers are available. Use the stabi- 
lizers when and as instructed in the equipment 
manual. The stabilizers are used with some direct- 
connected equipment. 

Attach the front ends of the stabilizers to the sta- 
bilizer brackets (7), using a headed pin and a 
quick-attachable cotter pin. 


Chain Shackle Strap Pin 

Cotter Pin 

Restraining Chain Normal Length 168 mm 
(6-5/8 inches) 


al 


The stabilizers can be lengthened by turning them 
counterclockwise, or shortened by turning them 
clockwise. 


The rear ends of the stabilizers are attached to the 
hitching pins on direct connected equipment. The 
stabilizers are put on after the hitch lower link 
swivel sockets are in place and both are made se- 
cure with the klik pins. 


POWER TAKE-OFF 


When using three-point hitch direct-connected 
power take-off driven equipment, the left and 
right lift links must be set as specified in the 
equipment manual. Stabilizers must be used to 
limit the lateral movement of the equipment. 
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Fig. 19. Connections for Category 1 Equipment and Positions for Pin for 
Rigid or Free to Float 


1. Rigid 3. Limiter Chain 
2. Free to Float 4. Category | Position 


The swinging drawbar adjusts to provide a stand- 
ard hitch distance for power take-off operation of 
trailing-type equipment. Refer to “SWINGING 
DRAWBAR?” in this section. 


When using power take-off driven equipment, lock 
the swinging drawbar in the center position using 
the U-bolt and hex nut. Refer to “SWINGING 
DRAWBAR’” in this section. 


COUPLING THE EQUIPMENT 


The three-point hitch on your machine is designed 
to be used with Category | equipment. 


The Category | designation means that the hitch 

lower links will fit equipment hitching pins spaced ce-114382 
683 mm (26-7/8-inches) (4, Fig. 20) between the 

shoulders, the swivel sockets in the ends of the 

lower hitch links will fit the 22 mm (7/8-inch) (3) Fig. 20. Dimensions for Category | Equipment 
diameter equipment hitching pins, and the swivel 
socket on the hitch upper link will fit the 19 mm 
(3/4-inch) (1) hitching pin on the equipment mast. 
The space at the top of the mast is 44 mm (1-3/4- 
inches) (6). 


The two lower links and the upper links have swiv- 
el sockets at one end to fit the smaller hitch pins 
for Category | equipment. 


19 mm (3/4 inch) 

Hitch Pin 

22 mm (7/8 inch) 

683 mm (26-7/8 inches) 
Mast 

44 mm (1-3/4 inches) 
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EXAMPLE OF OPERATING THE THREE-POINT 
HITCH WITH DRAFT CONTROL 


Coupling equipment to machines with three-point 
hitch is relatively simple, but it requires a little 
thought and practice to do the job quickly and 
without lost motion. New hitches and equipment 
often need to be ‘‘broken in” to work best. 


Be sure the uses of the position control and draft 
control levers are fully understood. Spend a little 
time observing the action of the hitch when it is 
moved by these levers. 


Set the position control lever as required to locate 
the hitch lower links at the same height as the 
equipment hitching pins. 


Hitching is easier if the equipment and the ma- 
chine are on reasonably level ground. 


Back the machine straight in until the swivel sock- 
ets at the ends of the lower link rear sections are 
in line with the equipment hitching pins. Lift the 
latches at the rear ends of the lower links and pull 
out the lower link rear sections. Put the swivel 
socket onto the left equipment pin and insert the 
klik pin from the storage hole and the shield from 
the tool box. Similarly assemble the right swivel 
socket and the klik pin and shield, adjusting the 
leveling crank if necessary. 


Remove the klik pin and hitching pin from the 
upper link. Adjust the hitch upper link so the 
swivel socket lines up between the hitching pin 
holes in the mast. Put the hitching pin through 
the mast holes in the swivel socket in the hitch 
upper link. Insert the klik pin. Shorten the upper 
link to its normal operating length. Raise the 
equipment. 


UNCOUPLING THE EQUIPMENT 


Lower equipment to the ground. Remove the klik 
pins from the three hitching points of the equip- 
ment. If the pins are difficult to remove slightly 
raise or lower the hitch with the position control 
lever until the pins are free. 


CAUTION! The draft control lever 
must be fully forward whenever the 


equipment is disconnected. 


REMOVING THE THREE-POINT HITCH 
LINKAGE 


If for any reason the three-point hitch linkage is 
to be removed, proceed as follows: 
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Fig. 21. Hitch Linkage Removal 


Q. A. Cotter Pins 
Stabilizer Pins 

Q. A. Cotter Pins 
Upper Lift Link Pins 
Nuts and Bolts 

Q. A. Cotter Pins 
Restraining Chain Pins 
Q. A. Cotter Pins 
Lower Link Pins 

10. Q. A. Cotter Pins 
11. Locking Pin 

12. Mounting Brackets 
13. Stabilizers 

14. Lower Links 

15. Restraining Chains 
16. Lift Links 

17. Rockshaft Arms 

18. Upper Link 


Ses ere oY = 


1. Remove the Q. A. cotter pins (1) and headed 
pin (2) from the bracket (12) on the rear axle 
carriers. Remove the stabilizers (13). 


2. Place suitable jacks or blocking under the lower 
links (14). 

3. Remove the nuts and bolts (5) securing the re- 
straining chains (15) and lift links (16) to the 
lower links (14). 
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4. Remove the QO. A. cotter pins (6) and headed 
pins (7) holding restraining chains (15) from rear 
frame. 


5. Remove the QO. A. cotter pins (3) and headed 
pins (4) securing lift links (16) to the rockshaft 
arms (17). Remove the lift links. 


6. Remove the Q. A. cotter pins (3) and lower link 
pins (9) securing lower links (14) to rear axle car- 
riers. Remove the lower links. 


7. Remove Q. A. cotter pin (10) and locking pin 
(11) securing upper link (18) to bellcrank. Re- 
move upper link. 


INSTALLING THE THREE-POINT HITCH 
LINKAGE 


Reassemble the linkage parts in the reverse order 
of removal. Be sure the two lower links and, the 
upper link are installed with the smaller hole swiv- 
el sockets to the rear. 


NOTE: The lower links and restraining chains 
must be attached to the lower holes in the 
axle carriers and drawbar support when re- 
assembling. 


SWINGING DRAWBAR 


The swinging drawbar is free to swing the entire 
width of the support bar, or when desired, can be 
locked in a stationary position. 


When using a swinging drawbar to pull trailing- 
type equipment which does not require close po- 
sitioning, the drawbar tongue may be left free to 
swing, making steering under load easier both on 
the straight-way and when turning and permitting 
shorter turns in working small or irregular fields. 


CAUTION! When towing loaded wag- 
ons or heavy equipment downhill or on 
the highway with a swinging drawbar; 
lock the swinging drawbar in the center 
position. 


When using the swinging drawbar on machines 
having the three-point hitch, push the draft con- 
trol lever (on the quadrant) all the way forward 
and pull the position control lever all the way back 
so the lower links are in the raised position. 


In this position the hitch will not interfere with 
the side movement of the swinging drawbar and 
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the position control lever will not interfere with 
the operation of the independent power take-off 
control lever. 
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Fig. 22. Three-Point Hitch with Swinging Drawbar 
In Extended Position 


On machines with the three-point hitch, the swing- 
ing drawbar, when in the extended positions (Fig. 
22), provides the standard hitch distances from 
the end of the power take-off shaft to the center 
line of the hitch hole (7, Fig. 23) for power take- 
off operation of trailing-type equipment. 


The swinging drawbar has two holes in its forward 
end and may be locked in two extended positions 
by the pivot pin. When using the power take-off, 
place the pin (3, Fig. 23) through the second hole 
(4) from the forward end of the swinging drawbar 


to obtain the standard 356 mm (14-inches) hitch 


distance. 


NOTE: The swinging drawbar must be locked 
in the center position for power take-off op- 
eration of trailing-type equipment. 


Lock the swinging drawbar in the center position 
using the *’U” bolts and a hex nut at the threaded 
end. Refer to Fig. 22 and 23. 
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Fig. 23. Swinging Drawbar on Machines with 
Three-Point Hitch 


. Front of Machines 

. Pivot Pin Lock Plate 
. Pivot Pin 

. Pivot Pin Hole 

. Pivot Support 

. Bolt and Lockwasher 
. Hitching Hole 


NOOB OND = 


STORAGE POSITION 


The swinging drawbar can be pushed completely 
forward to storage position. 


Remove the nut and ‘“U” bolt. Remove the bolt 
(6, Fig. 23), lockwasher (6), lock plate (2), and 
pivot pin (3) from the pivot support (5) under- 
neath the rear frame. Push the drawbar to the 
side and replace the pivot pin so that it passes a- 
longside the drawbar. Replace the lock plate and 
fasten with the bolt and lockwasher. 


Slide the drawbar forward and line up the rear 
hitching hole with one of the holes in the drawbar 
support. Install the ‘““U” bolt through the hitching 
hole and through the drawbar support, and replace 
hex nut. 


HITCH CONTROLS 


Semi-mounted and direct-mounted equipment are 
controlled by two levers in a quadrant; the position 
control lever (nearest the operator) and the draft 
control lever. 


The operator can use the draft sensing feature of 
the hitch to provide a greater transfer of equip- 
ment weight to the machine when needed, there- 
by increasing traction while maintaining a constant 
load, or hecan make the draft sensing inoperative. 


The illustrations accompanying the following ex- 
planations are only examples. Working conditions 
and operator preference in each case must govern 
the exact positions of the levers. 
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CAUTION! Never park the equipment 
A in the raised position. Moving the con- 

trol lever will lower the equipment even 
though the engine is not running. 


Position Control Lever (Fig. 24) 


The position control lever is always used to raise 
or lower all hitch mounted equipment between 
the working position and the transport (highest) 
position. To raise the hitch (equipment) to trans- 
port, the position control lever is moved to the 
rearmost position in the quadrant. To lower the 
equipment, the position control lever is moved 
forward until the equipment has been lowered to 
the desired working position. The hitch is at its 
lowest position when the position control lever is 
placed at the offset near the front of the quadrant. 


The position control lever is always used when 
operating with equipment (implements) that is 
not draft controlled, such as post hole diggers, 
cranes, platform carriers, etc. Implements of 
this type may be held at any desired position 
within the complete lift range of the hitch. The 
position of the hitch-mounted equipment is 
directly related to the location of the position 
control lever in the quadrant. 


Fig. 24. Position Control (inside) Lever Showing 
Maximum Raise and Lower Positions 
(Draft Control in Extreme Forward Positions) 


1. Maximum Lower 
2. Operating Range of Lift 
3. Maximum Lift 
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Adjustable Stop (Fig. 25) 


An adjustable stop (2) is provided for use when- 
ever it is desirable to return the position control 
lever from transport to the same operating posi- 
tion. If the operator wishes to move past the 
stop to temporarily change operating position, the 
lever may be deflected outward to clear the stop. 
The stop may be moved to the rearmost point (4) 
of the quadrant to remove it from the operating 
range of the position control quadrant. 


Fig. 25. Adjustable Stop Being Used to Return 
Position Control Lever to the Same Operating 
Position 


1. Offset 

2. Adjustable Stop 

3. Range of Movement of Adjustable Stop 
4. Storage Position of Adjustable Stop 


Draft Control Lever 


Draft control is the ability of the hitch to quickly 
respond to variations in load (or draft) so as to 
maintain a virtually constant load on the machine. 
As the load on the hitch sensing mechanism (top 
link and torsion bar) varies, the draft control sys- 
tem responds to these changes automatically by 
either raising or lowering the implement slightly 
as required to maintain a virtually constant load 
on the machine. During the process of automati- 
cally controlling implement depth, the implement 
is partially supported by the hitch, thereby trans- 
ferring weight to the rear wheels to increase trac- 
tion. 


When soil texture (sand, foam, clay, etc.) and 
conditions (wet, dry, hard, etc.) are uniform, the 
hitch automatically maintains a nearly constant 
depth across the field. The draft control handle 
does not have to be moved from its initial setting. 
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This is true even while working across rolling land. 
There will be minor variations in working depth 
as the hitch continuously responds (raise or low- 
ers) to changes in load on the sensing mechanism 
(torsion bar). 


CEaF SSS 


Fig. 26. Starting Below-ground-working Equip- 
ment in the Ground. Draft Control Lever Position 
Governs Depth of Operation 


The draft control handle must be moved to main- 
tain a nearly constant depth when significant 
changes in soil texture and conditions are encoun- 
tered. For example, plowing ina field where soil 
texture changes from loam to clay during each 
pass through the field. The minor variations in 
working depth will be nearly the same in the clay 
or loam soil; however, it will be noted that the 
working depth will tend to decrease (shallowing) 
as the implement passes from the loam to the clay 
soil. This can be corrected by moving the draft 
control lever slightly forward until the desired 
depth is again obtained. The reverse of this pro- 
cedure is used when the implement passes from 
clay to loam to prevent the implement from 
digging in too deeply. 

To lower the implement from transport to the 
ground, the position control lever is moved to the 
offset in the quadrant. The draft control lever ini- 
tially should be positioned midway in the quad- 
rant. If the implement is operating too shallow, 
the draft control lever is moved forward in the 
quadrant until the desired depth is obtained. If 
the implement is operating too deep, move the 
draft control lever towards the rear of the quad- 
rant until the desired depth is obtained. After the 
draft control lever is set to obtain the desired 
working depth with the particular implement 
mounted on the machine, only minor adjustments 
in lever position to accommodate varying soil 
conditions will be required. The position control 
lever is used to raise and lower the implement at 
the end of field without moving the draft control 
lever. 
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When operating in a field with extreme variations 
in soil, such as sand at one end and heavy clay at 

the other, a bottom limit (or depth limit) can be 

established by placing the position control lever 

slightly to the rear of the offset so the implement 

will not go below this predetermined depth when 

going through the sand. The placing of the draft 

control lever then establishes the desired load and 

operating depth for operating in the heavy clay. 


The draft control may be made inoperative (locked 
out) (1, Fig. 27) by placing the draft contol lever 
at the forwardmost location in the quadrant. The 
draft control handle should be placed in this loca- 
tion when operating implements that require only 
positon control. 


Fig. 27. Draft Control Lever in Locked 
Out Position 


Raise Response (Fig. 28) 


The position control lever should be placed at the 
offset in the quadrant to utilize the full range of 
the raise response control. The raise response is 
overridden when the position control lever is 
moved to the maximum raise position, therefore 
maximum raise speed is obtained. When the posi- 
tion control is again placed at the offset in the 
quadrant to lower the implement at the end of the 
field, the raise response or raise speed automati- 
cally returns to that preselected by the position of 
the raise response lever. 


The raise response should be used as follows: The 
raise response lever should be placed at the 
“FAST” position (1, Fig. 28) and the implement 
lowered by moving the position control lever to 
the offset in the quadrant. 


The raise response provides an adjustment to the 
speed that the hitch will raise when operating in 
draft control. 
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Fig. 28. Raise Response Lever 


The draft control lever is then adjusted to provide 
the desired working depth. Ifthe impiement tends 
to jump when the hitch raises, causing rapid 
changes in working depth or backing of the ma- 
chine, the raise response lever can be gradually 
moved toward the SLOW position until the jump 
or backing is reduced to a desirable level. Move 
the lever only far enough to reduce the jump or 
jerk. 


Once the desired raise response is obtained no 
further adjustment of the raise reponse control 
should be required, and the hitch may be raised 
and lowered at the end of the field without af- 
fecting raise response setting. 


When operating in a field condition where the ter- 
rain varies rapidly (crossing swale or terrace) or 
traction is poor, it may be necessary to move the 
raise response lever back toward FAST to prevent 
the implement from digging in too deeply and 
causing the machine to get stuck or “‘spin out.” 
Again only move the lever far enough toward 
FAST to obtain satisfactory operation. If the 
above-mentioned field condition is encountered 
intermittently or occasionally during the pass 
through the field, the operator may find it desir- 
able to move the raise response lever to FAST 
only when crossing the varying terrain and then 
return the lever to a slower position to provide 
more desirable performance for the majority of 
the pass through the field. 


Drop Response (Fig. 29) 


The drop response provides an adjustment to the 
speed that the hitch will lower when operating in 
draft control. The lowering speed can be gradually 
decreased by moving the position control toward 
the forward end of the quadrant beyond the offset. 
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Fig. 29. Position Control Lever Set for Slow 
Drop Response 


1. Position Control Lever in the Drop Response 
Range 

2. Adjustable Stop 

3. Offset 

4. Raise Response Lever 


The drop response should be used as follows: The 
implement is lowered by moving the position con- 
trol lever (1) to the offset (3) in the quadrant and 
the draft control and raise response levers adjusted 
as described previously. If the raise response (4) 
is in a position where the implement chatters or 
machine still tends to buck, the position control 
lever (1) should be gradually moved down the 
drop response slot until the desired operating 
condition is obtained. 


The adjustable stop (2) should then be located 
ahead of the position control lever to serve as a 
stop to which the position control lever may be 
returned each time. 


When lowering the implement at the end of the 
field, the operator should first move the position 
control lever to the offset in the quadrant and 
allow the implement to reach the desired working 
depth. 


When the implement is at the desired depth, the 
position control lever should be moved to the stop 
(set as described above) which will provide the 
desired lowering rate. 


If the implement tends to gradually decrease work- 
ing depth or float out of the ground when crossing 
varying terrain, the lowering rate may be too slow. 


This can be corrected by moving position control 
lever toward fast drop response until the desired 
operation is obtained. 
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OPERATING THE INDEPENDENT 
POWER TAKE-OFF 


CAUTION! When pulling power equip- 
ment, be sure that all power line shield- 
ing is in place and in good order. 


When using direct connected power take-off driven 
equipment, the left and right lift links must be set 
as specified in the equipment manual. 


NOTE: On machines with a three-point 
hitch, stabilizers must be used to limit the 
lateral movement of the equipment. 


Pin the swinging drawbar in the storage position. 
Lock the swinging drawbar in the center position, 
using the U-bolt and hex nut to prevent damage 
and assure proper operation of the hitch. 


Advance the engine speed control lever to the po- 
sition where the indicator needle on the tachom- 
eter is on the PTO line marked on the dial, for 
standard power take-off operation of the machine. 


NOTE: Do not exceed the recommended 
power take-off speed for the driven machine. 


The machine motion can be started or stopped in 
any of the forward or reverse speeds, without af- 
fecting the speed of the power take-off shaft. Also, 
the power take-off shaft can be started or stopped 
without affecting the speed of the machine. 


CAUTION! Stop the power take-off 
before dismounting from the machine. 


CAUTION! Power take-off protection 
tube must always be installed over pow- 
er take-off shaft whenever the safety 
shield is removed. 


CAUTION! Always keep the shaft cov- 
ered with the safety shield. 


> & 


ENGAGING OR DISENGAGING THE POWER 
TAKE-OFF (Fig. 30) 


The independent power take-off clutch operating 
lever (1) allows the operator to regulate the speed 
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of the clutch engagement so that a smooth engage- 
ment may be obtained under all conditions. 


Move the operating lever out of the notch in the 
quadrant and slowly move the operating lever for- 
ward to the offset (feathering position) (2) in the 
quadrant. 


mena = ag 
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Fig. 30. Power Take-Off Control Lever 


1. Power Take-off Lever 
2. Offset (Feathering Position) 


Fig. 31. Safety Shield and Tube in Place 


1. Safety Shield 
a. 2. Safety Tube 
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Hold the lever in this position until the driven ma- 
chine is up to speed, then slowly move the lever 
fully forward. To obtain a smooth engagement 
under extremely light or heavy loads, the opera- 
ting lever may be held in intermediate positions as 
required. 


When attempting to free plugged equipment, do 
not continuously slip the clutch as any clutch can 
be damaged by excessive slippage. 


Do not allow the clutch to slip longer than three 
seconds at any time. 


To disengage the power take-off shaft, move the 
operating lever rearward all the way. 


Hydrostatic Transmission Only: It is normal for 
the transmission oil pressure warning light to flash 
on if the independent power take-off is slowly en- 
gaged or disengaged. 


OPERATING THE AUXILIARY VALVES 


GENERAL 


One or two auxiliary valves may be added on the 
right side of the machine to provide hydraulic 
control of various mounted and trailing-type equip- 
ment. 


Hydraulic flow for the auxiliary valves is provided 
by the bypassed flow from the flow divider valve 
of the basic pump system. 


Each valve provides independent lifting and lower- 
ing and may beset for float operation when equip- 
ment is to follow the ground contour. However, 
when the levers are operated at the same time, the 
cylinder with the lightest load will move before 
the more heavily loaded one moves. 


The inner or single control lever operates the rear 
hydraulic outlets. 


The use of the levers will depend on the type of 
equipment used with the machine. 


CONNECTING HOSES TO VALVE PORTS 


The proper hose should be connected to the valve 
port; to assure that the implement will raise when 
the auxiliary valve levers are moved rearward, and 


lower when they are moved forward. Reverse the 
hoses if the implement works the opposite way. 
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NOTE: The engine must not be operated un- 
til auxiliary valve bottom ports are connected 
to rear remote tubes, hoses to implement cy!- 
inders, or plugged with O-ring plugs. 


CONNECTING HOSES TO REMOTE BREAK- 
AWAY COUPLINGS (Fig. 32) 


Rear remote control break-away mounting is stan- 
dard for the rear self-sealing couplings operated 
by the inner control lever to provide a break-away 
feature for trailing-type equipment. 


NOTE: /t is recommended that the gold 


colored male coupling, identified with a 1.6 
mm (1/16-inch) wide groove on the hex part 
of the body; and the gold colored female 
coupling, identified with a1.6 mm (1/16-inch 
groove next to the collar; be used as a pair, 
to insure maximum performance. 


‘ 
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Fig. 32. Connecting the Self Sealing Breakaway 
Couplings (Typical IIlustration) 


The collar or lock ball retainer on the female cou- 
pling is rigidly held so that the coupling body 
must be pulled rearward to insert the hose end. 


To connect the self-sealing couplings in the break- 
away bracket, pull the female coupling rearward 
and insert the male coupling all the way then, 
ease back the female coupling to lock the two 
halves together. After both couplings are connec- 
ted, actuate the control valve momentarily in both 
directions to open the coupling poppets. 
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THERMAL EXPANSION PRESSURE 


Occasionally, thermal expansion pressures in the 
cylinder lines, while disconnected from the ma- 
chine, can build in excess of the maximum pres- 
sures of the machine system. This would make it 
impossible for the tractor pressure to open the 
male poppet after connecting to the female cou- 
pling. Should this happen, partially unscrew the 
hose from the one male half to bleed a few drops 
of oil. This will reduce the pressure sufficiently 
to connect the hoses to the rear couplings. 


OPERATION (Fig. 33) 


To raise the equipment all the way up, move the 
control lever all the way back (2). To partially 
raise the equipment, when it is desirable to ease 
the load as when hitching equipment, move the 
auxiliary valve control lever backward slowly just 
enough to secure the proper lift. To lower equip- 
ment move the control lever forward to the lower 
position (4). Push the lever all the way forward 
to provide float (5) required by some equipment 
to follow ground contour. 
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Fig. 33. Auxiliary Valve Control Lever Positions 


Auxiliary Valve Control Lever 

Raise (Detent) 

Neutral 

Lower (Detent) 

Float (Detent) 

Position of Bracket with Float Locked Out 
Storage Position 

Auxiliary Valve 
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If the lever has been moved to detent positions 
during raising or lowering, it will automatically 
return to neutral when the piston stroke has been 
completed or an adjustable piston stop contacted. 
When the lever has been moved fully forward to 
provide the equipment with float, it will remain 
in the float position until manually returned to 
another position. 


The float lockout bracket in front of the auxiliary 
valves may be set (6) to limit the forward travel 
of the levers so they cannot be accidentally moved 
into the ‘‘float’’ position (5). 


When float is desired, remove the hex nuts and 
turn the bracket to the lower position (7). Then 
tighten the hex nuts. 


ADDING FLUID AFTER CONNECTING CYL- 
INDERS AND HOSES 


When using a large single-action cylinder, check 
transmission fluid level when the piston rod is 
extended. Refer to ‘“‘HYDRAULIC SYSTEM” in 
Section 8. 


AIR IN THE HYDRAULIC SYSTEM 


The entire system must be kept tightly sealed at 
all times, not only to prevent loss of fluid, but also 
to avoid entrance of air in the inlet end of the sys- 
tem. Aijir entering the system interferes with 
proper lubrication of the moving parts. 


Air causes an increased amount of vibration and 
an unsteady pressure. The presence of air in the 
system will be noticed by a noise in the pump or 
by the pump laboring under high pressure. Proper 
filling of the reservoir and working the system 
during the filling process as previously described 
will work the air out of the system. 


Freeing the System of Trapped Air 


Start the engine and operate it at a moderate idle 
speed. Slowly move the control levers back and 
forth ten or twelve times through their full range 
of travel. Move the steering wheel, first to one ex- 
treme, then to the other, and then back to center. 
This frees the system of trapped air. 


STOPPING THE MACHINE (SYNCHRO- 
MESH TRANSMISSION) 


NOTE: Step numbers correspond with the 
numbers shown in Fig. 34. 


SECTION 5 
PAGE 27 


Fig. 34. Stopping the Machine Equipped With 
Synchromesh Transmission 


NOTE: Tomakea sudden or emergency 
stop, depress the brake pedals and clutch 
- pedal simultaneously. 


1. Fully release the accelerator pedal or retard 
the engine speed control lever. 


2. Depress (disengage) the clutch pedal and apply 
the brakes until the machine comes to a complete 
stop. 


3. With the clutch pedal still depressed, move the 
transmission range shift lever to the ‘‘N”’ (neutral) 
position, then release the clutch pedal. 


NOTE: The transmission range lever can re- 
main in gear when the machine is brought to 
a temporary stop if the clutch pedal is kept 
depressed (disengaged) and the operator does 
not leave the operator’s compartment. 


4. Apply the parking brake. 


5. Lower all mounted equipment to the ground 
(if equipped). 
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STOPPING THE MACHINE (HYDRO- 4. Move the transmission range shift lever to the 
STATIC TRANSMISSION WITH HAND “N”’ (neutral) position. 
CONTROL) NOTE: The transmission range lever can re- 
main in gear when the machine is brought to 
NOTE: Step numbers correspond with the a temporary stop and the operator does not 
numbers on Fig. 35. leave the operator’s compartment. 


5. Apply the parking brake. 


6. Lower all mounted equipment to the ground. 
(If equipped). 


STOPPING THE MACHINE (HYDRO- 
STATIC TRANSMISSION WITH FOOT 
CONTROLS) 


NOTE: Step numbers correspond with the 
numbers on Fig. 36. 


Fig. 35. Stopping the Machine Equipped With 
Hydrostatic Transmission With Hand Control 


NOTE: Tomakea sudden or emergency stop, 
depress the brake pedals and dump pedal 
simultaneously. 


1. Move the directional lever to ‘’N’’ (neutral). : _. 
2. Apply the brakes if necessary. Fig. 36. Stopping the Machine Equipped With 


NOTE: Under normal working conditions Hydrostatic Transmission With Foot Controls 
moving the directional control lever to “N’” ; 

(neutral) position will bring the machine to a NOTE: To make a sudden or emergency 
gradual halt. However, under some condi- stop, dep ress the brake pedals and dump 
tions it will be necessary to stop the machine pedal simultaneously. 

faster. When this type of condition occurs, 1. Fully release the forward or reverse direction- 
depress the brake pedals to stop the machine. al pedals. 


3. Fully retard the engine speed control lever. 2. Apply the brakes if necessary. 
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NOTE: Under normal working conditions 
the releasing of the hydrostatic control pedal 
(forward or reverse) will bring the machine 
to a gradual halt. However, under some con- 
ditions it will be necessary to stop the ma- 
chine faster than it would be by the release 
of the hydrostatic control pedal. When this 
type of condition occurs, depress the brake 
pedals to stop the machine. 


3. Fully retard the engine speed control lever. 


4. Move the transmission range lever to “N” 
(neutral) position. 


NOTE: The transmission range lever can re- 
main in gear when the machine is being 
brought to a temporary stop and the opera- 
tor does not leave the operator’s compart- 
ment. 


5. Apply the parking brake. 


6. Lower all mounted equipment to the ground 
(if equipped). 


STOPPING THE MACHINE (TORQUE 
CONVERTER TRANSMISSION) 


NOTE: Step numbers correspond with the 
numbers in Fig. 37. 


Fig. 37. Stopping the Machine Equipped With 
Torque Converter Transmission 


NOTE: To make a sudden or emergency 
stop, depress the brake pedals and torque 
converter dump pedal simultaneously. 
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1. Fully release the accelerator pedal or retard 
the engine speed control lever. 


2. Apply the brakes until the machine comes to 
a complete stop. 


NOTE: When operating the loader, the dump 
pedal can be fully depressed thereby neutral- 
izing the transmission and actuating the 
brakes to hold the machine stationary. This 
allows all engine power to be utilized for the 
hydraulics. 


Do not use the dump pedal in place of the 
brake pedals for normal machine stops. The 
dump pedal brake feature is intended for the 
above use only. 


3. Move the forward/reverse control lever to the 
“N’’ (neutral) position. 


NOTE: The forward/reverse lever should al- 
ways be put in “N” (neutral) position and 
locked in place with the neutral lock lever 
anytime the machine is parked, whether the 
engine is running or not. 


4. Depress the dump pedal and move the trans- 
mission range lever to the ““N” (neutral) position. 
Then release the dump pedal. 


NOTE: The transmission range lever can re- 
main in gear when the machine is brought to 
a temporary stop if the forward/reverse con- 
trol is moved to “N” (neutral) or the torque 
converter dump pedal is kept depressed and 
the operator remains in the operator’s com- 
partment. 


5. Apply the parking brake. 


6. Lower all mounted equipment to the ground 
(if equipped). 


PARKING THE MACHINE 


CAUTION! Never leave machine unat- 
tended while the engine is running. 
A few ‘’DO” suggestions to protect both lives and 
equipment when parking. 


*DO park machine in area free of grease or fuel 


puddles which cause tire deterioration. 


DO lower hydraulically supported loader equip- 
ment to the ground to reduce injury possibilities 
and to gain machine stability. 
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DO park machine on level ground, if at all possible: 
a. To avoid unexpected movement. 


b. To obtain accurate coolant, lubricant and 
fuel level checks. 


DO park on level ground when possible. If neces- 
sary to park on slope, park at right angle, then se- 
cure with blocks (front and rear). 


NOTE: Parking on a steep slope is not rec- 
ommended. 


DO place the range transmission shift lever in ‘‘N’’ 
(neutral) position before leaving the operator’s 
compartment. 


NOTE: A/ways apply the parking brake 
when parking the machine. 


Torque Converter Transmission Only: 


Place forward/reverse lever in “‘N’’ (neutral) posi- 
tion and lock in place with the neutral lock lever. 


STOPPING THE ENGINE 


NOTE: Step numbers correspond with the 
numbers shown in Fig. 38. 


Fig. 38. Stopping The Engine 


1. Run the engine at approximately 1500 rpm 
until the engine coolant temperature gauge reaches 
its lower normal position. This will allow lubrica- 
ting oil and coolant to carry heat away from the 
combustion chamber, bearings, shafts, etc. 


NOTE: Serious damage can result to the 
engine if the above step is neglected. 
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2. If on, turn the light switch to the off position. 


3. Move the fuel shutoff control lever to the 
“OFF” position. 


4. Turn the ignition key to the off position. 


NOTE: When the machine is shut down at 
the end of each day or ifthe machine is to be 
left unattended, the ignition switch may be 
locked by removing the key. 


IDLING 


Long periods of idling are not good for an engine 
because Operating temperatures drop so low the 
fuel may not burn completely. This will cause 
carbon to clog the injector and piston rings. 


If the engine coolant temperature becomes too 
low, raw fuel will wash lubricating oil off of cyl- 
inder walls and dilute the crankcase oil so all 
moving parts will suffer from poor lubrication. 


NOTE: /f the machine is not being used, 
shut it down. 


SHUTDOWN 


NOTE: Stop the engine immediately if any 
parts fail. 


Practically all failures give some warning to opera- 
tor before parts fail and ruin engine. Many engines 
are saved because alert operators heed warning 
signs (sudden drop in oil pressure, unusual noise, 
etc.) and immediately shut down engine. A delay 
of ten seconds after bearing failure causes a knock, 
may result in a ruined crankshaft or allow a block 
to be ruined by a broken connecting rod. 


Never try to make the next trip or another load 
after the engine indicates that something is wrong. 
It does not pay. 


OPERATING TECHNIQUES 


~~GENERAL 


CAUTION! Always proceed with cau- 
tion when traveling with the bucket in 
the raised position. 

Terrain footing conditions, type of materials being 


worked, and maneuvering space determine the 
speed at which the machine can be worked. When 
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LOADING, TRANSPORTING AND 
PILING USING THE LOADER 


When loading from a bank or stockpile, use the V- 
method shown in Fig. 1, or the step-loading 
method shown in Fig. 2. Keep the trucks close to 
the work area to minimize loader travel. Keep 
work areas clean and level. When possible, spot 
the next truck to be loaded on the opposite side. 


the bucket is at work, keep the engine speed run- 
ning at full governed speed and operate in "L” 
low transmission range. Use “’H” high range for 
traveling purposes. The techniques for using the 
~ machine described below are not intended as all 
aclusive. Each work situation will vary. Machine 
operation must be altered for each particular ap- 
plication to use the machine to best advantage. 


When possible, start all jobs from relatively level 
ground. If necessary, level an area large enough 
to provide sufficient working space for the loader. 
This prevents back and forth pitching of the loader 
and will result in easier digging. 


Avoid wheel spinning whenever possible; this 
wastes effort and only converts a relatively smooth 
working area into ruts and piles that pitch and tilt 
—s machine. In cold weather, this material can 
eeze and cause additonal difficulty the following 
day. 


' CE-1 14428 
Fig. 1. V-Loading Method 
DOWNGRADE OPERATION 


Before going downgrade, select the proper trans- r = 
mission gear range. In steep downhill operation, 
decelerate the engine and use the foot brakes if 
necessary to reduce the speed of the machine and 
overspeeding the engine. 


_—. 


JPERATING OVER AN OBSTRUCTION 


When crossing ridges, rocks or logs, it must be 
done slowly and if possible, at an angle. This 
slows the fall, lessens the danger of upsetting the 
tractor and reduces the fall jolt which can be harm- 
ful to the operator and machine. Decelerate the 
engine, then gradually increase the power as the 
machine moves forward, over, and down. If the 
load is light, it may also be necessary to use the 
foot brakes. 
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Fig. 2. Step Loading Method 
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Approach the pile with the engine running at full 
governed speed. Lower the bucket so the forward 
motion of the tractor will push the bucket into the 
material. 


While the bucket is being pushed forward into the 
pile, pull the control lever diagonally back toward 
you, which rolls the bucket back and raises the 
boom. This action of “moving in’ and rolling the 
bucket back, simultaneously is called ‘‘crowd 
action.” 


Digging in hard material can be aided by ‘‘wiggling’’ 
the bucket edge immediately after penetration. 
Operate the bucket control lever alternately be- 
tween its ROLL BACK and DUMP positions. This 
action will loosen the material and inprove bucket 
loading. Coordinated operation of the hydraulic 
control as the bucket enters the material will yield 
satisfactory bucket loads. 


OPERATING TECHNIQUES 


NOTE: The boom assembly need not be 
fully raised to load the bucket. Maximum 
bucket loading will be obtained before the 
bucket reaches operator eye level. 


When bank loading, keep the cutting edge flat, as 
shown in Fig. 4. Tilting the bucket back too far 
forces the flat of the cutting edge against the bank, 
preventing the bucket from digging. This non- 
productive maneuver causes waste of power and 
time and possible damage to the bucket cylinders 
and linkage. 


When stockpiling, move each load only once and 
keep travel distance down to a minimum. When 
possible, locate stockpiles as close as possible with- 
out hindering other work on the site. 


ghee NS PA-82951 A 


Fig. 3. Bank Loading (Typical Illustration) 


WRONG 
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RIGHT 


Fig. 4. Bucket Position for Bank Loading (Typical Illustration) 


OPERATING TECHNIQUES 


CAUTION! A loaded bucket should 
never be transported with the boom 
fully raised. 


TRANSPORT POSITION 


When transporting material, raise the boom arms 
to give the same ground clearance as provided by 
the machine. A loaded bucket must never be 
transported in the fully raised position. Keep the 
travel speed reasonable for safe operation. Upon 
reaching the truck, raise the bucket high enough 
to clear the truck body. Reduce forward speed 
and dump load slowly. This will reduce the shock 
of weight transfer to the rear axle when the bucket 
is emptied. Shake bucket only to loosen dirt from 
within. 

Before dumping a large rock(s) into a truck, put 
enough loose rock or dirt into the truck first to 
act as cushioning material. Place large rocks into 
center of truck from as low a height as possible. 


CE-105321 


Fig. 5. Dumping into Truck (Typical Illustration) 


After the bucket empties, move the control lever 
into the ROLL BACK position. Back the loader 
away from the dump area, lower the boom and 
return to the loading site. 


Lower loaded or unloaded bucket to ground when 
waiting for any length of time. 
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DIGGING, CLEARING AND 
LEVELING USING THE LOADER 


Plan the excavating job so most of the work can 
be done with the machine being driven forward 
out of the excavation rather than being backed out. 
Use as flat a ramp as possible. 


When digging or excavating, level the bucket with 
the ground. Use the boom to force the bucket 
cutting edge into the ground as the machine moves 
forward. If the cutting edge does not penetrate 
the ground immediately, angle the bucket cutting 
edge slightly to give better penetration. As the 
cutting edge penetrates, adjust the bucket cutting 
depth and bucket slightly to maintain as good a 
grade as possible. When the bucket is full or at the 
end of the cut, roll the bucket back and raise it to 
clear the ground. Carry the load to the desired 
dump area. 


Always feed the bucket into the ground gradually 
until the desired depth of cut is obtained. When 
selecting the gear range and determining the depth 
of cut, allow for an increase in resistance as the 
load increases. It may be necessary to raise the 
lift arms slightly to obtain greater traction. 


Reduced loader effort is required when material 
can be moved downhill. 


Snow can act as an insulating blanket and reduce 
or eliminate the need for ripping. Therefore, re- 
move snow only from the area to be worked each 
day; leave the rest to insulate the ground. 


When the ground is hard or frozen and the area 
must be ripped before it can be worked, rip a rela- 
tively small section and work it to grade before 
enlarging the cut. This will require ripping each 
section only once, not every morning after the 
ground has refrozen. 


When clearing a rocky area, remove the small and 
loose rocks first; large and solid rocks can then be 
loosened and moved with less difficulty. 


When loosening large or solid rocks, greater force 
and penetration can be obtained by digging under 
the rock with the bucket (Fig. 6). Lifting the rock 
with the bucket while pushing will increase trac- 
tion and reduce wheel spinning. 
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CE-105280 


Fig. 6. Large Rock Removal (Typical Illustration) 


When backdigging or leveling, keep the bucket 
cutting edge level with the ground as the machine 
is moved backward (Fig. 7). Lift the bucket off 
the ground when moving forward to begin a new 
drag so it will not cut in. 
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Fig. 7. Backdragging or Leveling (Typical 
Illustration) 


OPERATING TECHNIQUES 


NOTE: Never travel forward with the 
bucket in a complete DUMP position on the 
ground. Serious damage to loading mecha- 
nism can result. 


When clearing trees, raise the bucket high to gain 
leverage. Make contact gently to reduce possible 
harm to the operator and loader. The bucket 
must be positioned with the bottom parallel with 
the ground. DO NOT push with the top of the 
bucket (Fig. 8). 

Heavy roots of large trees may require cutting 


from several sides of the tree. Use a cable to 
topple and remove trees from soft ground. 


WRONG 
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Fig. 8. Removing Small Tree (Typical Illustration) 
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Scheduled maintenance is the normal maintenance necessary to provide proper and efficient equipment 
operation. To protect your investment and prolong the service life of your equipment, follow the 
scheduled maintenance listed below. 


SCHEDULED MAINTENANCE GUIDE 
Every 10 Hours of Operation 


COONMGSVGIGIN:« 20 os tea ees ewGad dom eeee Vos Check level of coolant in radiator. Check radiator 
and oil cooler fins for cleaning and damage. Refer 
to ‘‘COOLING SYSTEM” in Section 8. 


PG dINGnS W vseeus oom wre ee at er ee ale Drain water and sediment. Refer to ‘““FUEL SYS- 
TEM” in Section 8. 

PUG TANKs ce csou pore aoa ee ob ee eens Fill. Refer to ““FUEL SYSTEM” in Section 8. 

FIVCraulie SYStGN wc se ncc a Sas sieee ks oe eae a Check for leaks. Correct any found. 

seheduled lubrication .. ..s<2sswwessieecina at Refer to “SERVICE GUIDE” in this section. 


Every 50 Hours of Operation 


BAUIOCY ate sheaths Bene eo we See ae nes ew os Check fluid level. Refer to ‘ELECTRICAL SYS- 
TEM” in Section 8. 


PSIG i Gia hae AS De ls eee eee eee home Check tension and replace belts when necessary. 
Check more often in an abrasive environment. Refer 
to ‘“‘BELTS” in Section 8. 


TMU ph ates pita ob ig, race ceec eat telak va seas. cach nice cle ae Check inflation pressure. Check tires for cuts, 
bruises and imbedded stones or other foreign mate- 
rial. Refer to ‘““TIRES” in Section 8. 


Every 100 Hours of Operation 


Air cleaner dust unloader ..............00. Squeeze to be sure the rubber lip seal is not blocked. 
Refer to ‘““AIR CLEANING SYSTEM” in Section 8. 
Air cleaner hose connections and clamps ...... Inspect for and correct loose fits or damage. 
Scneduied (UDnGEtOli...n0s eeessnwes Gnaeus Refer to ““SERVICE GUIDE” in this section. a 


Every 200 Hours of Operation 


UIP CIOAION: gd ses a) ccaut G Sdn a Gein alee DS aa S wee Clean element. Check connections for leaks. Refer 
to “AIR CLEANING SYSTEM” in Section 8. 


Clutch pedal (synchromesh transmission only) . . Check for free movement. Refer to ‘‘CLUTCH” in 
Section 8. 

Hydrostatic drive housing oil filter bypass 

screen (hydrostatic transmission only) ........ Clean bypass screen when transmission filter is 
changed. Refer to ‘“‘HYDRAULIC SYSTEM” in 
Section 8. 

ha | | 2 ela a A Ree ey een cere Ae ee Pee en ry nae Check operation. Replace burned out bulbs. Refer 


to “ELECTRICAL SYSTEM” in Section 8. 
Scheduled lubrication .............00ce000 Refer to ‘““SERVICE GUIDE” in this section. 
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SCHEDULED MAINTENANCE 


Periodic or Every 1000 Hours of Operation 


Air cleaner element 


BAKE DOGGS . wie dw as cee sake evo e Sees = 


Coolingevsieni Ges eels 301 fay. ivan UA. 
BNGING VANES 4... c2nedaws aoe Ge Re wR D wee 


Pile! TOES... cua e es a eae GES 2 Ob een ee A 


Fuel inj@Ction MOZZIES . 2... si cc caw reac ewns 


RAC? aia yA EL he ee ee ee 


Parkitig Drake lQVel coy eas ds 6 ees ceaiewess 


eat Gt) iacndn se ns bRtn oe wards Ue boat aie ite eis 


SCHECUIER IHDTIGBLION: «0.5.0 ecacs sitcere shave erduce wire 


Transmission breather 


MVOC MOMS ss ae ay waa we eS oad Sale Pee oe 


LUBRICATION 
GENERAL 


For information about the lubrication of a new 
machine, refer to ‘““LUBRICATION WHEN SHIP- 
PED” in Section 2. 


The life and performance of a machine depends on 
the care that it is given, and proper lubrication is an 
important maintenance service for your machine. 


Thorough librication service performed at definite 
intervals will aid greatly in prolonging the life of 
the machine and in reducing operating expenses. 


The type of work being done, load, ground and 
weather conditions are all factors to consider in 
frequency of lubrication. The scheduled intervals 
between lubrication periods shown on the “’SER- 


Replace the element after 2000 hours of operation 
or sooner if operating in severe conditions. Refer to 
“AIR CLEANING SYSTEM” in Section 8. 


Check free movement. Refer to ‘‘BRAKES” in Sec- 
tion 8. 


Clean. Refer to ‘COOLING SYSTEM” in Section 8. 
Adjust valve lash. Refer to ‘“ENGINE” in Section 8. 


Replace when necessary. Refer to ‘“FUEL SYSTEM” 
in Section 8. 


See your international PAY ®line distributor. 


Clean engine and machine. Refer to “SERVICE 


POINTS” in this section. 
Adjust. Refer to ‘‘BRAKES” in Section 8. 


Check for damage and replace if necessary. Refer to 
“SEAT BELT” in Section 8. 


Refer to ‘‘LUBRICATION GUIDE” in this section. 


Remove and clean. Refer to ‘“‘'HYDRAULIC SYS- 


TEM” in Section 8. 


Check torque. Refer to ‘“SPECIAL TORQUES” in 


Section 9. 


VICE GUIDE” are approximate, being based on 
average operating conditions. It may be necessary 
to lubricate after shorter working periods under 
severe operating conditions such as extremely 
dusty conditions, low engine temperatures, inter- 
mittent operation, excessively heavy loads with 
high oil temperatures, or when diesel fuel with a 
high sulphur content is used. However, the time 
intervals between lubrication periods must never 
exceed those indicated in this manual. 


SELECTION OF LUBRICANTS 


The selection of the proper type (specification) 
and grade (weight or viscosity) of lubricant is not 
guess work. Many tests have been made to deter- 
mine the correct lubricants for this machine. For 
detailed information regarding lubricants, refer to 
“LUBRICANT SPECIFICATIONS AND CAPAC- 
ITIES” in this section. 


SCHEDULED MAINTENANCE 


Lubricant Viscosities 


During cold weather, base the selection of a crank- 
case lubricating oil viscosity on the lowest antici- 
pated temperature for the day to make starting 
easier. For hot weather operation, base the selec- 
tion on the highest anticipated temperature. Re- 
fer to the “LUBRICANT SPECIFICATIONS AND 
CAPACITIES CHART” in this section. 
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PRECAUTIONS 


After changing engine oil, operate the engine at 
low idle, without load, for at least five to ten min- 
utes. This will allow the oil to work into the bear- 
ings and onto the cylinder walls. 


LUBRICANT SPECIFICATIONS AND 
CAPACITIES 


It is not the policy of the International Harvester 
Company to approve lubricants or to guarantee 
oil performance in service. The responsibility for 
the quality of the lubricant must remain with the 
supplier of the lubricant. When in doubt, consult 
your authorized International PAY ®line distribu- 
tor for information given in the latest service bul- 
letin on crankcase lubricating oils or grease 
lubricants. 


The lubricants specified for the machine are shown 
in the “LUBRICANT SPECIFICATIONS AND 
CAPACITIES CHART” in this section. 
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LUBRICANT SPECIFICATIONS AND CAPACITIES CHART (U.S. MEASURE) 


LUBRICANT KEY: EO — Engine Oil MPG — Multi-Purpose Grease 


49°C (+120°F) | 21°C (+70°F) | -12°C (+10°F) 
LUBRICATION POINT CAPACITY -7°C (+20°F) | -23°C (-70°F) | -34°C (-30°F) 


Engine Crankcase w/Filter 7.7 |. (8 qts) EO — I.H. No. 1 Engine Oil or AP! CD/CC 
Change or CD Oil or MIL-L-2104C Oil or 
MIL-L-45199B (See NOTE) 


Grade-30 Grade-10 Grade-10 (&) 


Rear Frame (Common 

Reservoir for Transmission, 

Differential Case and Ma- 

chine Hydraulics) 
Synchromesh Transmission 

PAY tractor 34 |. (9 gal.) 

PAY loader 51 |. (13.5 gal.) ILH. HY-TRAN® FLUID 
Hydrostatic Transmission 

PAYtractor 53 |. (14 gal.) 

PAY loader 70 I. (18.5 gal.) = 
Torque Converter 

Transmission 

PAY loader 57 |. (15 gal.) 


All Lubrication Fittings Lubricate as MPG — I.H.251H EP (*) or I.H. Supergrease (*) 
Front Wheel Bearings Instructed or Equivalent No. 2 Multi-Purpose 
Lithium Grease 


(*) For the specifications, consult your authorized International PAY LINE distributor. 
NOTE: Do not substitute with SAE-10W-30 or 10W-40. 
(&) Below -17°C (O°F) use SAE-10W diluted 10% with kerosene. 
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MEMORANDA 


SECTION 7 SCHEDULED MAINTENANCE 
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SERVICE CHART 


CE-114643 


Fig. 1. Service Chart 


NOTE: Intervals of time between lubrication services are based on average operating conditions. 
Under unusually severe conditions of operation, reduce the interval of time between services. 


The symbols around the reference numbers indicate the intervals between service. 


aX —10Hours {7—100Hours (J —200 Hours /___/~— 1000 Hours 
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SERVICE GUIDE 


NOTE: Points of service are individually explained under “SERVICE POINTS”. They are 
identified by item numbers corresponding with those listed in the chart below and the tractor 
diagram. Always use clean lubricators and containers. Wipe dirt from fittings before fresh 
grease is added. 


SERVICE 
INTERVAL 


ITEM 
POINT OF SERVICE LUBRICANT | REMARK 


Crankcase Oil Level Check 
MPG 
MPG 
HY-TRAN 


Steering Knuckles Lubricate 


Lubricate 
Check 


Axle Pivot Pin 


Hydraulic Fluid Level (Common 
Reservoir for Transmission, Dif- 
ferential and Hydraulics) 


Clutch Release Shaft (Synchromesh Lubricate 


Transmission Only) 
Loader Pivots (PAY @ loader Only) 


Self Leveling Pivot (PAY ® loader 
Only) 


Parking Brake Pivot 


Lubricate 


Lubricate 


Lubricate 


Three Point Hitch Lift Links Lubricate 


Three Point Hitch Leveling Screw Lubricate 


Brake Pedals (R.H. Side) MPG Lubricate 


Crankcase Oil Filter Replace 


Hydraulic Fluid Filter Replace 


Transmission Filter (Hydrostatic 
Transmission Only) 


Replace 


Crankcase Oil Change 


Hydraulic Fluid (Common Reservoir HY-TRAN Change 
for Transmission, Differential and 

Hydraulics) 

Front Wheel Hubs MPG Repack 
High Range Lock-Out Pivot (Torque MPG Lubricate 


Converter Transmission Only) 
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SERVICE POINTS 
Item 1 — Crankcase Oil Level 


Check the crankcase oil level. Refer to ‘““ENGINE”’ 
in Section 8. 


Item 2 — Steering Knuckles (Fig. 2) 


(Four Fittings) Apply a lubricator, to the fittings 
(1) on top and bottom on both sides, until clean 
lubricant appears. 


Fig. 2. Steering Knuckles Lubrication Fitting 


Item 3 — Front Axle Pivot Pin (Fig. 3) 


(One Fitting) Apply a lubricator to the fitting (1) 
until clean lubricant appears. 


Fig. 3. Front Axle Pivot Pin Lubrication Fitting 


SCHEDULED MAINTENANCE 


Item 4 — Hydraulic Fluid Level 


Check the hydraulic fluid level. Refer to ‘‘HY- 
DRAULIC SYSTEM’ in Section 8. 


Item 5 — Clutch Release Shaft (Synchromesh 
Transmission Only) (Fig. 4 and 5) 


(Two Fittings) Apply one or two strokes of a 
lubricator to each fitting (1). 


Fig. 4. L.H. Clutch Release Shaft 
Lubrication Fitting 


Fig. 5. R.H. Clutch Release Shaft 
Lubrication Fitting 


Item 6 — Loader and Cylinder Pivot Points (PAY® 
loader Only) 


(Twelve Fittings) Apply a lubricator to the fit- 
tings, on each pivot pin and both sides of the 


cylinders as shown in the “SERVICE CHART”, 
until clean lubricant appears. 
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Item 7 — Self Leveling Pivot (PAY ©loader Only) 
(Fig 6) 


(One Fitting) Apply a lubricator to the fitting (1) 
until clean lubricant appears. 


CE-}iaios — 


Fig. 6. Self-Leveling Pivot Lubrication Fitting 
(Typical Illustration) 


Item 8 — Parking Brake Pivot (Fig. 7) 


(One Fitting) Apply a lubricator to the fitting (1) 
until clean lubricant appears. 


Fig. 7. Parking Brake Lubrication Fitting 


SECTION 7 
Page 9 


Item 9 — Three Point Hitch Lift Links (Fig. 8) 


(Two Fittings) Apply a lubricator to each fitting 
(1) until clean lubricant appears. 


Item 10 — Three Point Hitch Leveling Screw 
(Fig. 8) 


(One Fitting) Apply a lubricator to the fitting (2) 
until clean lubricant appears. 


Fig. 8. Three Point Hitch Lubrication Fittings 


1. Lift Link Lube Fitting 
2. Leveling Screw Lube Fitting 
Item 11 — Brake Pedals (Fig. 9) 


(One Fitting) Apply a lubricator to the fitting (1) 
until clean lubricant appears. 


Fig. 9. Brake Pedal Lubrication Fittings 
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Item 12 — Crankcase Oil Filter 


Replace the filter. Refer to “ENGINE” in Sec- 
tion 8. 


Item 13 — Hydraulic Fluid Filter 


Replace the filter and clean the by-pass screen. 
Refer to ‘“‘HYDRAULIC SYSTEM” in Section 8. 


Item 14 — Transmission Filter (Hydrostatic Trans- 
mission Only) 


Replace the filter and clean the by-pass screen. 
Refer to “HYDRAULIC SYSTEM” in Section 8. 


Item 15 — Crankcase Oil 


Change the crankcase oil Refer to ‘‘“ENGINE” in 
Section 8. 


Item 16 — Hydraulic Fluid 


Change the hydraulic fluid. Refer to ‘‘HYDRAU- 
LIC SYSTEM” in Section 8. 


Item 17 — Front Wheel Hubs 


Repack the front wheel hubs. Refer to ‘“WHEEL 
HUBS” in Section 8. 


Item 18 — High Range Lock-Out Pivot (Torque 
Convertor Transmission Only) (Fig. 10) 


(One Fitting) Apply a lubricator to the fitting (1) 
until clean lubricant appears. 


Fig. 10. High Range Lock-Out Pivot 
Lubrication Fitting 
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MISCELLANEOUS 
Linkage 


Occasionally lubricate the engine and. control link- 
ages with a few drops of oil. 


Clean Engine and Machine 


Remove dirt from the engine, transmission, hy- 
draulic cylinders, axle and hydraulic connections. 
If allowed to accumulate, the dirt will find its way 
into the tractor components when plugs and 
covers are removed. 


Steam is the most effective means of cleaning 
dirty equipment. If steam is not available, use a 
spray of mineral spirits or a similar solvent. Steam 
can be harmful to the machine. Protect the alter- 
nator and cranking motor openings from the full 
force of the steam jet. If a solvent spray is used, 
it must not be injurious to the hydraulic hoses, 
engine fuel lines or the insulation on electric wires. 
Apply fresh grease at all fittings on the tractor 
after cleaning. 


MAINTENANCE 


PREPARATIONS FOR HOT OR COLD 
WEATHER 


Proper maintenance and mechanical efficiency are 
assured during seasonal air temperature changes, 
when these instructions are followed. 

FUEL SYSTEM 


Refer to ‘FUEL SYSTEM” in this section for the 
diesel fuels which will give you the most satis- 
factory performances for your engine. 
LUBRICATION 


Lubricate the machine. Use the lubricants speci- 
fied in the “LUBRICANT SPECIFICATIONS 
AND CAPACITIES CHART” in Section 7. 
COOLING SYSTEM 

Prepare the cooling system as follows: 

1. Check the entire system for leaks. 


2. Inspect the condition of all hoses. 
hoses and hose clamps when necessary. 


Replace 


3. Check the operation of the thermostat by ob- 
serving the engine coolant temperature gauge on 
the instrument panel during operation. If the 
engine warms up slowly, the thermostat may be 
stuck in the open position. 


If the engine overheats, the thermostat may be in- 
Operative by remaining closed. 


If improper thermostat operation is indicated, re- 
fer to “COOLING SYSTEM” in this section for 
removal and installing procedure. 


4. Clean cooling system. For this procedure, refer 
to “COOLING SYSTEM” in this section. 


5. Check the tension and condition of the alterna- 
tor, water pump and fan belt and adjust or re- 
place if necessary. For these procedures, refer to 
“BELTS” in this section. 


6. Remove all bugs or dirt from the radiator core 
using air or water under pressure. Direct the flow 
through the core, opposite the normal direction 
of air flow. 


7. Clean the radiator guard and outside of core. 


8. Protect your cooling system from damage by 
using |.H. permanent (Ethyl-Glycol based) anti- 
freeze. Refer to ‘“‘COOLING SYSTEM” in this 
section. 
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ELECTRICAL SYSTEM 


Remove all corrosion from battery terminals and 
cables. Repair or replace all wires which have worn, 
cracked or frayed insulation; also broken or loose 
wires. Service the battery. Refer to ““ELECTRI- 
CAL SYSTEM” in this section. 


AIR CLEANING SYSTEM 
AIR CLEANER 


The machine is equipped with a dry-type air cleaner 
with a replaceable element. 


Air entering the air cleaner body is swirled causing 
the large heavy particles to pass to the outer sur- 
face and be deposited in the automatic dust un- 
loader. The air then goes through the filter ele- 
ment which removes the remaining particles. The 
clean air then enters the intake manifold. 


Detailed service procedures are covered in the fol- 
lowing text. 


GENERAL PRECAUTIONS 


Frequently inspect all hose connections. If hoses 
show any signs of deterioration replace them. 


To eliminate strain on the rubber hose connections, 
be sure the pipes line up. 


All joints between the air cleaner and the engine 
must be tight. All gaskets must be in good condi- 
tion and bolts must be drawn up tight. 


Never operate the engine unless the element is in 
place and the dust unloader valve is installed. 


NOTE: WNever attempt to remove the ele- 
ment from the air cleaner while the engine 
is running. 


REMOVING THE FILTER ELEMENT 


1. Stop the engine. The engine should never run, 
under any conditions, without the element in 
place. 


2. Loosen the element retaining clamp (2, Fig. 1) 
by pulling outward. Remove the one end from 
the slot and leave the clamp hanging. 


3. Grasp the element (1, Fig. 2) by the seal and 
slowly remove it from the body by pulling straight 
out. 
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CLEANING THE FILTER ELEMENT 


NOTE: The paper element must be handled 
with care. It will not stand the abuse of 
rapping on a tire or hard surface. 


Fig. 1. Air Cleaner and Automatic Dust Unloader 


1. Air Cleaner Body 
2. Element Retaining Clamp 
3. Dust Unloader 


Fig. 2. Removal of the Filter Element 


1. Filter Element 


1. Direct clean, dry compressed air up and down 
the pleats on the “CLEAN SIDE” (inside) of the 
element. Continue this until the element is clean. 


MAINTENANCE 


An element cleaning tool (No. 407 073 R1) for 
use with compressed air is available from your 
International PAY ® LINE distributor. It will do a 
faster and more efficient job of removing dust 
than a regular air gun or nozzle. 


NOTE: Aj/r pressure at the nozzle must not 
exceed 489 kPa (100 psi). Keep a reasonable 
distance between the air nozzle and element. 


CEA-862008 


Fig. 3. Using Element Cleaning Tool 


Replace the filter element after ten cleanings or 
2000 hours, whichever comes first. If the oper- 
ating conditions are very dusty, the element will 
require cleaning more frequently. A clean element 
is essential for efficient engine operation. 


NOTE: Do not attempt to clean this ele- 
ment by washing. 


INSPECTION AND INSTALLATION 


1. Inspect the filter element for leaks or damage 
by placing a bright light inside the element. In- 
spection of the element on the outside will dis- 
close any holes where concentrated light shines 
through. The slightest rupture requires replace- 
ment of the element. 


2. Inspect the contact surfaces of the element and 
the air cleaner body. If faulty or damaged gaskets 
or surfaces are noted, correct these conditions im- 
mediately. 


3. Remove any dirt, found inside the air cleaner 
body, with a damp cloth before reinstalling the 
element. 


4. Before resuming operation, inspect and tighten 
all air cleaner and air induction system connec- 
tions. 


5. After installing the new or cleaned element, 
place the loose end of the clamp in the slot and 
press clamp to original position. 


MAINTENANCE 


AUTOMATIC DUST UNLOADER 


The unloader automatically allows the accumulat- 
ed dirt in the air cleaner body to drop out when 
the weight of the dust overcomes the vacuum that 
keeps the unloader lips closed. 


After every 100 hours of operation, and with the 
engine stopped, squeeze the dust unloader to be 
sure the rubber lip seal is not blocked. 


NOTE: When installing the dust unloader 
on the air cleaner, be sure the flat side of the 
hose is in line and not broadside to the fan 
blast so the normal functioning of the dust 
unloader is not affected. 


BELTS 


Belts on new machines and replacement belts lose 
their tension as they seat into the pulley grooves 
and must be watched during break in periods. 
Check the tension of these belts at 1, 10 and 50 
hour intervals to stabilize the belt tension. If the 
tension falls below a required minimum, the belt 
slips, damaging the belts and pulley grooves. 


NOTE: When operating in abrasive type 
conditions, check the belts every 100 hours. 


TENSION 


The tension value applied to a new belt (initial in- 
stallation only) is higher than the retension applied 
to a used belt (one that has been run five minutes 
or longer). 


Checking Tension 


Belt tensions are to be measured by means of a 
“Gates KRIKIT Gauge’ to insure correct tensions. 
This gauge may be obtained from: 


Gates Rubber Company 
999 South Broadway 
Denver, Colorado 80217 


The required belt tensions are shown in the “BELT 
TENSION CHART.” It is preferred that tension 
be checked at the mid-point of the longest span 
(Fig. 5). 


NOTE: Do not allow belt tensions to fall be- 
low the specified “Minimum Permissible Ten- 
sion’ values. Check the belt tension more 


often if necessary. Do not retension belts to 
tensions higher than the “Retension”’ values 


shown in the chart. 


SECTION 8 
PAGE 3 


In emergency cases only when a Gates belt ten- 
sion gauge is not available and the machine must 
be operated, belt tensions may be checked by 
“Deflection Method.”’ Refer to Fig. 4. 


NOTE: Do not allow belt deflections to ex- 
ceed the “Maximum Permissible Deflection’ 
values. If necessary, check belt tension more 
often. Do not retension the used belts to de- 
flections less than the “Retension” values. 


CE-104870A 


Fig. 4. Deflection Method 


The use of “Fishook Scale and Straight Edge” is 
preferred over the unreliable ‘“Thumb Method.” 
Place a straight edge (A) on top of the belt being 
checked with the ends of the straightedge extend- 
ing beyond the centers of the two pulleys. Place 
a pull-type scale (B) at the tension point (C, Fig. 
4) and pull the belt inward toward the opposite 
side of the belt. With a tension of 2 Nem (25 Ibs) 
indicated on the scale, measure the distance (D) 
between the straightedge and the outside edge of 
the belt. Adjust the belts to the correct tension. 
The required belt deflections under 2 Nem (25 Ibs) 
deflecting force are shown in the following charts. 
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BELT TENSION CHART 
(Using ‘““KRIKIT” Gauge) 


533.79N 
New Belt Installation (120 Ibs) 


New Machine Upon Delivery 
1 Hour After Belt Replacement 
After 10 Hours of Operation 
After 50 Hours of Operation 


Using ‘‘Gates KRIKIT Gauge’”’ (Fig. 6) 


1. There are several ways to hold the gauge while 
testing belt tension. 


Retension 


6 5  CE-103227 


Fig. 6. Gates KRIKIT Gauge 


. Indicator Arm 
Rubber Finger Loop 
. Pressure Pad 

. Pocket Clip 

. Positioning Flange 

. Tension Spring 
Body 


Condition 


New Belt Installation 


New Machine Upon Delivery 
1 Hour After Belt Replacement 
After 10 Hours of Operation 
After 50 Hours of Operation 


At Intervals of 200 Hours (*) e 


; a : 20.6 mm 
Maximum Permissible Deflection (13/16”) 


*When operating in an abrasive condition, or en- 
vironment, check every 100 hours. 


ex 
2 


NOORWN = 


a. By holding the rubber loop (2) with the ends 
of the thumb and index fingers directly on the 
raised pressure pad (3). (A, Fig. 7) 


b. By inserting the index finger through top of 
the rubber loop (2). (B, Fig. 7) 


c. By slipping the index finger between the 
rubber loop (2) and pressure pad (3). (C, Fig. 
7) 


Retension 


CE-103228 A 


Fig. 7. Holding the Gauge 


CE-114573 


NOTE: DO NOT touch the gauge with any 
other finger while testing the belt, as this will 
Fig. 5. Belt tension Check Point cause the gauge to read inaccurately. 
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2. Position the gauge in the center of the belt be- 
tween the two pulleys. The flange (5) should be 
flat against the top edge of the belt (Fig. 8). Make 
sure the indicator arm (1) is below the scale on 
top of the body (7). 


CE-103229 


Fig. 8. Positioning the Gauge 


3. Very slowly press on the pressure pad (3) at a 
right angle to the belt surface until you hear or 
feel the click release of the tension spring (6). DO 
NOT PRESS ANY MORE as soon as the spring 
clicks and the indicator arm (1) shows the correct 
reading (Fig. 9). 


CE-103230 


Fig. 9. Pressing for Reading 


4. The correct tension reading is read at the point 
where the top of the indicator arm crosses the 
numbered scale on the top of the gauge body, as 
shown in Fig. 10. 


CE-10323! 


Fig. 10. Reading Belt Tension Gauge 
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NOTE: Before adjusting belt tension, check 
the tension several times. Use an average of 
the readings. 


ADJUSTMENT 


Alternator Belt (Fig. 11) 


1. Loosen the alternator adjusting brace bolt (1) 
and the alternator mounting bolt (2). 


Fig. 11. Alternator Belt Adjusting Points 


1. Adjusting Brace Bolt 
2. Mounting Bolt 


2. Move the alternator out to tighten the belts or 
in to loosen them until the correct tension is ob- 
tained as described under ‘““‘TENSION.” 


3. Retighten the bolts (1 and 2). Refer to ‘“SPE- 
CIAL TORQUES” in Section 9. 


NOTE: Excess be/t tension will damage the 
alternator bearings. If a pry bar is used, DO 
NOT OVER TENSION. 


REMOVAL AND REPLACEMENT 
Replace badly worn, severely cracked or oil (or 


grease) soaked belts immediately. 


Do not use belt dressing on belts. 


Prior to installing the new belt, inspect all pulley 
grooves for wear and the presence of grease, oil, 
dirt, etc. If foreign material is present, it should 
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be removed. If a pulley is damaged or grooves 
worn, it should be replaced. When replacing belts 
and pulleys, pulley alignment must be checked 
under belt tensioned conditions (brackets securely 
clamped). A misalignment that can be detected 
by the naked eye is detrimental. 


All pulley supporting bearings, shafts and brack- 
ets, etc. must be in working order. 


During assembly, do not force the belt into the 
pulley grooves by prying with a screw driver, pry 
bar, etc. This will damage the belt side cords 
which will cause the belt to turn over in the 
pulley grooves and will end in complete destruc- 
tion of the belt in operation. 


If the belt is disturbed for any reason, the belt 
must be adjusted to the correct tension. 


Removing the Belt (Fig. 11) 


1. VERTICAL EXHAUST: Remove the muffler 
and exhaust pipe. 


2. Remove the hood and front side panels. 


3. Disconnect the harness connector from the rear 
of the alternator. 


4. Support the alternator and remove the mounting 
hardware (1 and 2). 


5. Separate the pulley shield from the alternator 
and slip the belt off the pulley. 


6. Put the alternator and shield in a place where it 
can not fall off and be damaged. 


7. Slip the belt off the water pump and crankshaft 
pulley. Work the belt over the fan blades and re- 
move it through the top opening of the radiator 
shroud. 


Installing New Belt 


1. Work the belt over the fan blades. Install the 
belt in the water pump and crankshaft pulley 
grooves. 


2. Support the alternator, place belt in the pulley 
groove, install the shield and the alternator mount- 
ing hardware (1 and 2, Fig. 11). 


3. Adjust the belt as shown under ‘‘ADJUST- 
MENT” and secure the mounting hardware. Refer 
to “SPECIAL TORQUES” in Section 9. 
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4. Install the harness connector and retainer to 
the alternator. 


NOTE: Do not scrape or twist belt while in- 
stalling over fan blades as this will damage 
belt and shorten its life. 


BRAKES 
SERVICE BRAKES 


This machine is equipped with a hydraulic wet 
disc-type brake system. The brakes are located 
inside of the rear frame. 


Brake Pedal Adjustment (Fig. 12) 


Each brake pedal has incorporated a special eccen- 
tric adjusting bolt (1 and 3), for setting brake 
pedal free height. These bolts work in conjunc- 
tion with the equalizer valve assembly. Loosen 
lock nuts (2) and rotate eccentric bolts (1) to 
obtain 152 mm (6-inches) (A) brake pedal free 
height from the top of the brake pedal (7) to the 
platform (4). 


Final inspection of the pedal height when a 45 kg 
(100 pound) load is applied should meet the fol- 
lowing specifications: 101.6 mm (4 inches) for 
latched pedals, 89 mm (3-1/2 inches) for left pedal 
and 76.2 mm (3 inches) for right pedal when mea- 
sured from the footplate to the top of the pedal 
pad. 


Bleeding the Brakes 


CAUTION! Air trapped in the hydrau- 
lic brake system reduces braking effec- 


tiveness. 


Air in the brake system will cause a loss of braking 
power. When this condition occurs, the air must 
be bled. Air is most likely to enter at system leaks 
or disconnected brake lines. Check all connections 
for the cause of air entering the system. 


CAUTION! Any time the brake circuit 
has been opened, the brakes must be 
bied. 


Bleed the system as follows: 


1. Park the machine and apply the parking brake. 
Lower the loader or any mounted equipment (if 
equipped) to the ground. Block the wheels. 
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CE-114541 
‘ois Fig. 12. Brake Pedal Adjustment 
1. Eccentric Adjusting Bolt 5. Right Brake Pedal 
2. Lock Nuts 6. Left Brake Pedal 
3. Eccentric Adjusting Bolt 7. Top of Brake Pedals 
4. Platform 


2. Run the machine for approximately one-half 
minute to ensure that the brake reservoir and lines 
are full of oil. Keep engine running as brakes are 
bled. 


— 3. Clamp the brake dump hose to prevent oil from 
returning to transmission. 


4. Attach clear plastic tubes (PLT-700-5), to both 
bleed screws (1, Fig. 13) and insert the open ends 
into the hydraulic fluid filter hole (2). 


5. Loosen bleed screws with the machine running 
until oil is flowing through plastic tubes. 


CAUTION! Be careful not to splash 
hydraulic oil into eyes. 


Fig. 13. Brake Bleeder Screws 


6. Depress latched pedals rapidly but release them 
slowly three or four times. Repeat this until oil 1. Brake Bleeder Screws 
flowing through plastic tubes is free of air. 2. Hydraulic Fluid Filter Hole 
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7. Tighten one bleed screw and repeat the proce- 
dure outlined in step six. 

u. /\.iow pedais to return to the fully raised posi- 
tion and tighten the second bleed screw. 


9. Unlatch the brake pedals, depress each pedal, 
each pedal must return to the fully raised position. 


10. Check brake pedal adjustment, as outlined in 
this section. 


11. Relatch pedals together, the latching action 
must not move either pedal relative to the other. 
If pedals move, see ‘‘BRAKE PEDAL ADJUST- 
MENT.” 


PARKING BRAKE 


Adjustment (Fig. 14) 


CE-114641 


Fig. 14. Parking Brake Adjustment 


1. Pivot Nut 

2. Jam Nut 

3. Fourth Notch 
4. Fifth Notch 


1. Install blocking in front and behind the wheels 
to keep the machine from moving. 


2. Loosen jam nut (2). 


3. Adjust pivot nut (1) until a 311N (70 Ibf) + 9N 
(2 Ibf) is required to move the parking brake 
handle between the fifth (4) and fourth (3) notch. 
4. Retighten the jam nut (2). 
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CLUTCH (SYNCHROMESH TRANS- 
MISSION ONLY) 


CLUTCH PEDAL ADJUSTMENT (Fig. 15) 


A clearance of 3 mm (1/8 in.) must be maintained 
between the clutch release bearing and the clutch 
release lever. By adjusting the clutch pedal this 
clearance can be obtained. 


Clutch Pedal Free Height (2) 


Loosen jam nut (3) and turn adjusting bolt (4) 
until pedal height is 152 mm (6 in.) from top of 
pedal to platform. Tighten jam nut. 


Clutch Pedal Free Travel (1) 


Loosen locknut (5) and adjust clevis (6) until 
pedal free travel of 44.5 mm (1-3/4 in.) is obtained. 
Tighten locknut. 


NOTE: After 44.5 mm (1-3/4 in.) of free 
travel can no longer be obtained, the pedal 


free travel may be adjusted to a minimum of 
25.4 mm (1 in.). 


COOLING SYSTEM 
GENERAL 


The cooling system operates under pressure which 
is controlled by the pressure relief valve in the 
radiator cap. 


Circulation is controlled by a thermostat which 
bypasses coolant. flow from the radiator until the 
engine reaches operating temperature. 


The pressure-cooled system will not operate prop- 
erly unless the cooling system is tight. The radia- 
tor cap must be properly tightened to the stop. 
The gasket surface of the cap must be in good 
condition. The radiator cap regulating valve and 
the thermostat must operate properly. The sys- 
tem must not have loose connections or leaks. 
Unless these instructions are followed, pressure 
will not be maintained and loss of coolant and 
consequent overheating will result. 
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CE-114654 
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Fig. 15. Clutch Pedal Adjustment 


1. Clutch Pedal Free Travel 
2. Clutch Pedal Free Height 
3. Jam Nut 


CARE OF THE SYSTEM 


To keep the system internally free of rust and 
sludge, add |.H. cooling system conditioner (refer 
to ‘COOLING CONDITIONERS”) to the water 
during warm weather operation or |.H. anti-freeze 
(refer to “ANTI-FREEZE”) during cold weather 
operation. 


Twice a year (spring and fall) or more often, de- 
pending upon the mineral content of the water 
used, the cooling system should be drained and 
thoroughly flushed. This is particularly impor- 
tant before using an anti-freeze solution. The 
appearance of rust or sludge in the system indi- 
cates the rust and sludge inhibitor additives are 
weakened and must be replaced. Refer to 


“CLEANING THE SYSTEM” in this section. 


4. Adjusting Bolt 
5. Lock Nut 
6. Clevis 


RADIATOR CAP (Fig. 16) 


A regulating vacuum/pressure valve, built into the 
radiator cap, is designed to open at a pressure of 
approximately 63.7 to 75.8kPa (9.2 to 11 psi). 


NOTE: Do not attempt to repair or replace 
any of the regulating valve parts. If the valve 
is faulty, replace it with a new radiator cap 
of the same type. 


Removal 
CAUTION! When checking the cooling 
system on a machine that has been run- 
ning. Loosen the radiator cap slowly to 
release any pressure that could have ac- 


cumulated, and to prevent injury from 
overflowing hot fluids. 
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Turn the radiator cap (1, Fig. 16) slowly 
counterclockwise to the safety stop to 
allow the pressure or any steam to es- 
cape; then press down on the cap and continue to 
turn until the cap is free to be removed. 


Fig. 16. Radiator Cap 
DRAINING THE SYSTEM 


1. Run the engine until the coolant temperature 
gauge is in the normal operating range, then shut 
the engine down. 


2. Remove the radiator cap. Use CAUTION. Re- 
fer to ‘RADIATOR CAP” in this section. 


3. Open the radiator drain valve (1, Fig. 17). 


Fig. 17. Radiator Drain Valve 


1. Drain Valve 
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4. Remove the crankcase coolant drain plug (1, 
Fig. 18) from the left side of the engine. 


Fig. 18. Crankcase Coolant Drain Plug 


1. Drain Plug 


5. Allow the system to drain completely. Do not 
let the drain outlets plug up during draining. 


6. Reinstall the crankcase drain plug and close the 
radiator drain valve. 


FILLING THE SYSTEM 


Do not add coolant into the radiator of an over- 
heated engine unless absolutely necessary. How- 
ever, if necessary: 


Remove the radiator cap carefully, refer to 
“RADIATOR CAP” in this section. 


NOTE: Fi// the cooling system with the 
engine running at low idle. This allows more 
air to escape and the system to be filled to 
maximum capacity. Install “IH cooling sys- 
tem conditioner’ (for warm weather opera- 
tion) or “IH anti-freeze” (for cold weather — 
consistently at or below O° C (+32° F) ac- 
cording to the instructions printed on the 
container. Referto “ANTI-FREEZE” in this. 
section. 


NOTE: Use only a corrosion inhibitor that 
is compatible with aluminum. DO NOT use 
inhibitor labeled as “acid neutralizers. ’’ 


1. Be sure the drains are closed. 


2. Fill the cooling system until the coolant is 33 
mm (1-1/2-inches) above the radiator core. Wait 
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a few minutes to allow for the escape of air; then 
add coolant as needed. 


3. Install the radiator cap. 


NOTE: Before replacing the filler cap, be 
sure to remove any chaff or dirt particles 
which may be on the gasket surface or cap. 


4. Apply the parking brake. 


5. Start and run the engine until the normal oper- 
ating temperature is reached. 


6. Stop the engine, carefully remove the radiator 
cap. Refer to “RADIATOR CAP” in this section. 


7. Recheck the level. If necessary, add coolant. 


8. After all air is removed and level remains fixed, 
install the radiator cap. 


NOTE: A pressure-cooled system will not 
operate properly unless the system is sealed. 


CHECKING THE COOLANT LEVEL 


Prior to starting the engine at the beginning of the 
day, check the coolant level in the radiator. 


Remove the radiator cap and check the level. The 
correct level is 38 mm (1-1/2-inches) above the 
radiator core. If necessary, add clean coolant. Re- 
fer to “FILLING THE SYSTEM.” 


if the water temperature gauge indicates overheat- 
ing, stop the engine and check the coolant level. 
Use caution when removing the radiator cap. Re- 
fer to ‘““RADIATOR CAP” and "FILLING THE 
SYSTEM.” 


CLEANING THE SYSTEM 


1. Drain the system. Refer to ‘“DRAINING THE 
SYSTEM” in this section. 


2. Close the radiator and engine drains. 


3. Fill the system with clean water (refer to ‘““FILL- 
ING THE SYSTEM”) and add IH Cooling System 
Cleaner or other compound that is compatible 
with aluminum. Flush the system in accordance 
with the instructions furnished with the com- 
pound. 


4. After flushing, rinsing, and completely draining 
the system, refill with clean coolant. Refer to 
“FILLING THE SYSTEM.” 
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ANTI-FREEZE 


1. |.H. anti-freeze and coolant is recommended. 
This product, specifically formulated for 1.H. 
equipment, contains all necessary and proper in- 
hibitors and has been thoroughly evaluated for 
optimum effectiveness. 


NOTE: DO NOT use methanol and alcohol 
as anti-freeze. 


2. |.H. anti-freeze and coolant is compatible with 
both chromate and non-chromate corrosion resis- 
tors. 


3.DO NOT use anti-freeze year-round in areas 
where ambient temperatures exceed 38°C (100°F). 
Seasonal changes are recommended to replace in- 
hibitors which become exhausted and to flush out 
the system. When inhibitors become depleted, 
the anti-freeze becomes corrosive and attacks and 
coats the metallic surfaces of the cooling system, 
thus reducing heat transfer. 


The boiling point of ethylene glycol anti-freeze 
solutions is higher than plain water, but their 
ability to transfer heat is less. In hot weather, this 
difference will result in coolant temperature run- 
ning hotter than with water, and where oil-to 
water coolers are used, the transmission oil tem- 
peratures will run hotter. 


4.DO NOT use anti-freeze containing sealer or 
anti-leak additives. These additives may cause 
plugging problems throughout various areas of the 
cooling system and will restrict coolant flow. 


The following table shows the percentage of anti- 
freeze solution required for the various tempera- 
tures. 


Approximate 
Freezing 


USE IN COOLING SYSTEM 


IH Premium 
(Ethylene Glycol-Permanent Type) 


NOTE: A further increase in anti-freeze vol- 
ume decreases the freezing point. 
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5. A minimum volume of 30% anti-freeze is re- 
quired to provide suitable corrosion protection. 
A concentration greater than 68% will adversely 
affect freeze protection and heat transfer rates. 


Check the solution frequently and at normal oper- 
ating temperature, to be sure the cooling system 
has sufficient protection against freezing. 


COOLING CONDITIONERS 


1. All inhibitors become depleted through normal 
operation and additional cooling conditioner must 
be added to the coolant every 500-1000 hours of 
engine operation at the rate of 0.5 | for each 30 | 
(8 gls) of cooling capacity. 


2. |.H. Cooling System Conditioner is a complete 
inhibitor system, of an non-chromate type, which 
provides corrosion protection. PH control for 
maintaining an acid-free coolant, and water soft- 
ening to prevent the formation of mineral de- 
posits. It is suitable for use in all systems being 
compatible with both water and anti-freeze solu- 
tions. 


3. DO NOT use soluble oil as a corrosion inhibitor. 


4.DO NOT use additives or solutions that claim 
to improve heat transfer and prevent engine over- 
heating. Tests indicate that none perform as 
claimed; in fact, some may do severe damage. 
There are no miracle additives that will increase 
heat transfer; conditioned water is still the best 
coolant. 


WATER 


Use clean water inhibited with |.H. Cooling Sys- 
tem Conditioner to minimize corrosion and scale 
deposits and to counteract akaline, acid or saline 
water. 


Preventive Maintenance 


The best way to avoid overheating problems is 
through preventive maintenance; keeping the 
components in top operating condition. This 
includes keeping the inside as well as the outside 
of the engine and radiator clean and: 


1. Thoroughly flush the system with water before 
installing anti-freeze or cooling conditioner. If the 
system has been permitted to become rusty or 
dirty, use |.H. Cooling System Cleaner and Neu- 
tralizer No. 995007R1 carefully following cleaning 
recommendations on container. 
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2. For winter rust prevention, a fresh filling of 
|.H. anti-freeze is recommended. In the spring, 
drain and discard the old anti-freeze solution, as 
the rust inhibitor may be exhausted from contam- 
ination and continued use. 


3. During warm weather, it is necessary that !.H. 
Cooling Conditioner be added to the coolant (wa- 
ter) to protect the cooling system after draining 
the anti-freeze. This inhibitor solution should be 
drained and discarded in the fall before installing 
anti-freeze. 


CLEANING THE RADIATOR AND 
OIL COOLER 


Minor internal sludge accumulations will be re- 
moved when flushing the cooling system. 


When internal accumulations are found that can- 
not be removed by normal flushing methods, con- 
sult your authorized International PAY LINE dis- 
tributor. 


Remove all bugs or dirt from the radiator core and 
oil cooler core using air or water under pressure. 
Direct the flow through the core, opposite the 
normal direction of air flow. 


Straighten bent fins, being careful not to injure 
the tubes or break the bond between the fins and 
tubes. The oil cooler can be swung out for easier 
cleaning. 


THERMOSTAT 


The thermostat has two functions; gain rapid en- 
gine warm-up; control coolant temperature. The 
thermostat is the nonadjustable type. 


Engine overheating is sometimes due to a faulty 
thermostat. Remove and check the thermostat as 
follows: 


Removal 


1. Drain the cooling system to a level below the 
thermostat housing. Refer to “DRAINING THE 
SYSTEM” in this section. 


2. Disconnect radiator hose from the water outlet 
flange. 


3. Remove the hardware securing water outlet 
flange to the cylinder head; remove flange, ther- 
mostat and gasket. 
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Checking (Fig. 19) 


1. Clean the thermostat. Replace the thermostat 
if coated with scale as this will not allow proper 
Operation. 


2. Check the thermostat as follows: 


a. Suspend the thermostat and a thermometer 
in a container of water. 


NOTE: Do not allow either the thermostat 
or thermometer to contact the container 
sides or bottom. 


b. Heat water and carefully note temperature 
when thermostat starts to open (approx. 80°C 
(176°F)) and when fully open (approx. 84°C 
(183°F)). 


c. If thermostat does not function as described, 
replace it. 


THERMOMETER 


atts 
Cos THERMOSTAT 
\ nT] 


HEAT SOURCE 
CE-89600 


Fig. 19. Checking the Thermostat 


Installation 


1. Clean the gasket surfaces of the cylinder head 
and the thermostat housing to assure proper seal- 
ing when reassembled. 


2. Install the thermostat in the cylinder head. 


3. Install and secure water outlet flange onto the 
cylinder head using a new gasket. Tighten the 
two cap screws. 


4, Reconnect and secure the radiator hose. 


5. Fill the cooling system. refer to “FILLING THE 
SYSTEM.” 
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WATER PUMP 


No lubrication of the pump is required as the bear- 
ings are of the permanently sealed type and are 
packed with special lubricant at the factory for 
the life of the bearing. 


The water pump requires no attention other than 
bearing replacement when they show excessive 
looseness or if a water leak develops which indi- 
cates that a damaged or badly worn seal needs re- 
placement. 


ELECTRICAL SYSTEM 


PRECAUTIONS 


CAUTION! Before working on any part 
of the electrical system, disconnect the 
battery ground strap from the battery 
terminal. Do not reconnect it until all 
electrical work has been completed. 


The electrical generating system now incorporates 
a direct diode rectified generator (alternator w/ 
integral regulator) which requires special handling 
and procedures different from those associated 
with the old style DC generator. 


In order to assure satisfactory operation of the 
electrical system, a periodic check should be made 
of the following: 


Connections at the solenoid switch should be kept 
clean and tight. 


Battery cable terminals should be kept clean and 
tight. 


Battery terminal post should be kept clean and the 
electrolyte at the proper level. 


Repair or replace all broken wires immediately. 
All terminals must be clean and securely fastened; 
never paint connections. 


ALTERNATOR W/INTEGRAL REGULATOR 


The alternator incorporates a built in transistorized 
voltage regulator. The alternator requires no lu- 
brication since its bearings are factory lubricated 
for life and require attention only at time of major 


overhaul. The integral requlator is sealed by the 
manufacturer and cannot be adjusted. 


SECTION 8 
PAGE 14 


NOTE: The unit electrical system is negative 
ground. Be CERTAIN the ground polarity 
is correct when: 


a. Installing a new battery. 
b. Connecting a battery charger. 
c. Using a booster. 


Failure to observe proper polarity will result 
in damage to the alternator. 


NEVER use fast charger as a booster to start the 
engine. 


NEVER unhook a battery terminal while the en- 
gine is running. 


NEVER disconnect the alternator cable while the 
engine is running. 


DO NOT POLARIZE THE ALTERNATOR. 


DO NOT SHORT ACROSS OR GROUND ANY 
TERMINALS OF THE ALTERNATOR OR REG- 
ULATOR. 


STORAGE BATTERY (Fig. 20) 


The machine is equipped with one 12 volt battery. 
It is located under the hood rear cover. 


CAUTION! Electrical storage batteries 

give off highly inflammable hydrogen 

gas when charging and continue to do 
so for some time after receiving a steady charge. 
Do not under any circumstances allow an electric 
spark or an open flame near the battery. Do not 
lay tools across battery terminals as this may re- 
sult in a spark or short circuit which may cause an 
explosion. Be careful to avoid spilling any elec- 
trolyte on hands or clothing. 


Never allow the battery to stand on concrete, 
ground or a metal support unless proper insulation 
is provided. A wooden platform or board is suffi- 
cient insulation. Be sure the battery is fastened 
securely to avoid damage from vibration. 


Maintenance 


Proper battery maintenance will assure maximum 
service. Following are a few simple rules: 


‘Keep battery cable terminals clean and tight. 


Keep filler cap vent holes unplugged. 
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Fig. 20. Battery Connections 


1. Battery to Ground Cable 

2. Battery to Solenoid Switch Cable 
3. Battery Negative Terminal 

4. Battery Positive Terminal 


Replace worn, cracked, broken or corroded cables. 
Keep battery fastened securely in frame. 


NOTE: Excessive tightening can warp or 
crack battery case. 


Maintain the correct battery liquid level. Refer to 
“Liquid Level.” 


Keep the battery clean. Refer to ‘Cleaning and 
Servicing.” 


Cleaning and Servicing 


If the top of a battery is dirty, it may be cleaned 
with a brush dipped in ammonia or soda solution. 
The vent plugs must be tightened and sealed to 
prevent any solution from getting into the battery 
cells. After the foaming stops, flush off the battery 
with clean water and unseal the vent plugs. 
Brighten the terminal contact surfaces with steel 
wool or a stiff brush. 


Periodically disconnect the battery cables and 
clean the terminals and battery posts with a wire 
brush. Always disconnect the ground cable first 
and reconnect it last. 


After the cables have been reconnected, coat the 
post and terminals with resin flux, vaseline or 
chassis grease. 


Liquid Level 


The electrolyte in each cell must be at the proper 
level (6.3 to 12.7 mm (1/4 to 1/2 inch above the 


plates)) at all times to prevent battery failure. Most 
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batteries have a water level fill guide mark and this 
should be followed for proper level indication. 
Check the level of the electrolyte. When the elec- 
trolyte is below this level pure distilled water must 
be added. Never use hydrant water or any water 
which has been in a metal container. Acid or elec- 
trolyte must never be added except by a skilled 
batteryman. Under no circumstances, add any 
special battery ‘‘dopes,’’ solutions or powders. 


Cold Weather Operation 


It is especially important to keep the battery at 
full charge for cold weather operation. Add dis- 
tilled water to the battery during freezing temper- 
atures only when the engine is to operate for sev- 
eral hours, to thoroughly mix the water and the 
electrolyte, or damage to the battery will result 
from the water freezing. 


A battery three-fourths charged is in no danger 
from freezing. Therefore keep the battery better 
than three-fourths charged, especially during win- 
ter weather. 


If your machine is not to be operated for some 
time during the winter months, it is advisable to 
remove the battery and store in in a cool, dry 
place above freezing O°C (+32°F). Place the battery 
on arack or bench. 


NOTE: A battery that is in a low state of 
charge or with high resistance connections 
will cause the cranking motor to operate at 
a lower speed and will affect starting of the 
engine. 


Connecting Booster Batteries 


When required, a booster 12-volt battery may be 
connected in parallel with the 12-volt system on 
the machine. 


NOTE: All circuits must be turned Off. The 
electrical system is negative (—) grounded. 
Reversed polarity will result in permanent 
damage to components of the electrical sys- 
tem. 


CRANKING MOTOR 


The cranking motor must be lubricated every 5000 
hours under normal starting conditions, or sooner, 
should it become necessary to remove the motor 
in the process of engine servicing. If the applica- 
tion is such that frequent or severe engine starts 
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are required, motor lubrication and maintenance 
must be made at shorter intervals of 1000 hours 
or less. 


1. Remove the cranking motor for lubrication. 


2. At time of lubrication, motor should be cleaned, 
disassembled and inspected for further mainte- 
nance requirements. consult your PAY LINE 
distributor for servicing procedure. 


3. All wicks and oil reservoirs must be saturated 
with Grade-10 engine oil. The splines underneath 
the clutch should be lightly lubricated with the 
same oil. 


4. Reinstall the cranking motor. 


If the cranking motor fails to operate properly, 
consult your authorized PAY LINE distributor. 


BULB REPLACEMENT 


Refer to the following procedures for bulb re- 
placement. 


Front Driving Lights 


Raise the rubber retainer lip; remove the sealed 
beam unit. Disconnect the plug from the sealed 
beam. 


The headlights on the tractor are mounted in cup 
shaped housings in the fenders and can be adjusted 
to various positions by loosening the mounting 
screws at the headlight housings. Tighten the 
screws securely when the desired position is ob- 
tained. 


Instrument Panel Lights, Parking Brake Warning 
Light and Transmission Oil Temperature Warning 
Light (Hydrostatic Transmission Only) 


Remove the hood access cover. Reach behind the 
instrument panel and pull the socket free. Depress 
the bulb, turn it counterclockwise in the socket 
and pull free of the socket. 


Engine Oil Temperature Warning Light and Alter- 
nator Warning Light 


Unscrew the lens. Depress the bulb, turn it coun- 
terclockwise in the socket and pull free of socket. 
Tachometer and Speedometer (If equipped) Lights 


Reach under side panel next to gauge and pull 
light socket free of gauge. Pull bulb free of socket. 
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Flashing Warning Lights 


Turn the lens counterclockwise and remove. De- 
press the bulb, turn it counterclockwise in the 
socket and pull it free of socket. 


Stop and Tail Lights 


Remove the screws securing the lens. Depress the 
bulb, turn it counterclockwise in the socket, then 
pull it free of socket. 


Rear Work Light 


Remove the rubber retainer lip; remove the sealed 
beam unit. Disconnect the clip from the sealed 
beam. 


FUSE REPLACEMENT 


Two cartridge-type 50 ampere fuses are located in 
the fuse housing. If a short circuit occurs in the 
lighting circuit, the fuse will burn out and break 
the circuit, preventing damage to the electrical 
system. 


It is important to use the same capacity fuse for 
replacement. If the lights fail, check the fuse. If 
the fuse continually burns out, check the electrical 
wiring for short circuits. 


To install a new fuse, pull out the old fuse and 
replace it with a new one. 


ENGINE 
WARRANTY NOTICE 


The International Harvester warranty on this en- 
gine and components shall not apply to any failure 
that results from an unauthorized adjustment of 
the fuel injection system. (Refer to Injection 
Pump in “FUEL SYSTEM.”) 


CHECKING THE CRANKCASE OIL (Fig. 21) 


CAUTION! Stop the engine before 
A removing the gauge. Do not check 

the oil level while the engine is run- 
ning. 


Before checking the crankcase oil level, allow 
enough time for the oil to drain back into the 
crankcase to provide an accurate reading. 
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EXHAUST SMOKE TABLE 


Smoke 
Number Color Explanation 
0 


No smoke visible, only 
heat distortion or objects 
seen through exhaust 

gas vapor. 


Very faint smoke. 


Light Gray| Definite smoke visible. 


Dark Gray| Usual maximum con- 
sidered desirable for 
continuous operation. 


Acceptable Range 


Soot color — possible 
flame or glow present, 
depending on the length) 
of the exhaust line. 


*If this smoke is encountered, stop the engine 
and investigate the cause. 


Fig. 21. Engine Oil Level Gauge and Filler Tube 


1. Engine Oil Level Gauge 
2. Filler Tube 


1. Loosen the ‘’T” handle of the gauge (1), remove 
the gauge and wipe it clean. 


2. Insert the gauge completely in, but do not 
tighten. 


3. Remove the gauge and check the oil level. If 
level is at or below the ADD mark add oil to bring 
the level up to the “FULL” = mark. 
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4. Install and secure the oil level gauge. 


NOTE: WNever run the engine if the level of 
the oil is above the FULL mark or at or be- 
low the ADD mark on the level gauge. 


CHANGING THE CRANKCASE OIL 


Remove the crankcase drain plug (2, Fig. 22) and 
drain all the oil from the crankcase while the en- 
gine is warm. Reinstall the plug, change the oil 
filter and refill with new oil. Refer to “LUBRI- 
CANT SPECIFICATIONS AND CAPACITIES” 
in Section 7. 


CHANGING THE LUBRICATING 
OIL FILTER ELEMENT 


The spin-on type filter (1, Fig. 22) can not be 
cleaned and should not be disturbed except when 
it becomes necessary to replace it. 


Removal 


1. After reaching operating temperature, stop the 
engine and drain the crankcase. Refer to 
“CHANGING THE CRANKCASE OIL.” 


2. Clean the outside of the filter to prevent dirt 
from entering the system while servicing. 


3. Remove the spin-on filter by turning it counter- 
clockwise. Discard the filter. 


Fig. 22. Oil Change Service Points 


1. Spin-On Oil Filter 
2. Crankcase Drain Plug 


SECTION 8 
PAGE 17 


Installation 


1. Install a new filter by applying a little new en- 
gine oil to the seal and thread the filter on by hand 
by turning it clockwise until hand tight. Do not 
use tools to tighten the filters. 


2. Reinstall and tighten the crankcase drain plug. 


3. Fill the crankcase with fresh oil. Refer to the 
“LUBRICANT SPECIFICATIONS AND CAPAC- 
ITIES CHART” in Section 7 for quantity and 
grade of oil specified. 


4. Operate the engine at low idle for 5 to 10 min- 
utes, do not operate under load until normal oil 
pressure and temperature are reached. During 
warm-up check the filter and drain plug for leaks. 


ENGINE VALVES 


Clearance Adjustment 


CAUTION! Do not adjust valves with 
the engine running. 


BE ACCURATE. USE A FEELER GAUGE 
WHEN ADJUSTING THE VALVE CLEARANCE. 


Disassembly 


CAUTION! Be sure that all hydraulic 
operated equipment is blocked up or 


lowered to the ground. 


1. Remove the muffler and exhaust pipe extension 
(vertical exhaust only). 


2. Remove the hood and side panels. 


3. Remove the valve cover and gasket. Turn the 
crankshaft until the number one piston is on the 
compression stroke and the timing pointer on the 
front cover is in line with the TDC mark (1, Fig. 
23) on the vibration damper. 


NOTE: Be sure that the number one piston 
is on the compression stroke by turning both 
push rods by hand to determine that both 


valves are closed. Valves are closed when 
push rods are loose and can be turned easily. 
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Fig. 23. Timing Marks on Vibration Damper 


One Graduation = Two Degrees. 


1. TDC Mark 
2. 10 Degrees Before TDC 
3. 20 Degrees Before TDC 


4. By using the chart, all valves can be adjusted by 
cranking the engine only twice: four valves are 
adjusted when the number one piston is at TDC 
(compression) and the remaining two when the 
number one piston is at TDC (exhaust). 


WITH ADJUST VALVES 


No. 1 Piston at T.D.C. 
(Compression) 


No. 1 Piston at T.D.C. 
(Exhaust) 


Cylinder Number 
Front) 


Loosen the adjusting screw lock nut on the valve 
lever (Fig. 24). Insert the feeler gauge (3) between 
the valve lever (5) and valve stem (4). Turn the 
adjusting screw (2) in or out as necessary to hold 
the feeler gauge snugly. When the correct clear- 
ance is obtained, hold the adjusting screw in place 
with ascrewdriver, tighten the lock nut (1) and re- 
check the clearance. 


NOTE: /f valve lever adjusting screws (2, 
Fig. 24) are self clamping and do not have 
lock nuts, they must turn with more than 16 
Nem (12 ft-lbs) or a new screw or new valve 
lever or both should be installed since it is 
possible that the screw will work loose. 


5. Install the gasket and valve cover. Use a new 
gasket if necessary. Install new packing rings on 
the valve cover studs. Install washers and nuts. 
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Refer to ‘SPECIAL TORQUES” in Section 9. 
Check that the valve cover gasket makes an oil 
tight seal with the cylinder head. 


Fig. 24. Adjusting Valve Lash 


OIL PUMP 


A screen is attached to the oil intake of the gear- 
type oil pump in the crankcase. It stops large 
dirt particles from entering the lubricating system. 
This screen should be cleaned whenever the oil 
pan is removed. 


FUEL SYSTEM 
GENERAL 


If a large stationary fuel storage tank is used, use 
a pump to remove fuel rather than a faucet. Pro- 
vide a space of at least 76 mm (3 in) between the 
bottom of the pump suction pipe and the bottom 
of the storage tank for settling of sediment and 
water. (Refer to Fig. 25.) 


Locate a drain at the opposite end of the tank. 
Drain off the sediment and water regularly. 
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Do not use the last 76 mm (3 in) of fuel in the 
supply tank; collect it in a container and allow it 
to settle. In this manner, the sediment and foreign 
material can be separated from the fuel and dis- 
posed of with little or no loss of fuel. 


FUE ELE VEL 


TO MACHINE 


FILLER 


76mm 
(3 in) 


CE-92521B 


DRAIN 
Fig. 25. Fuel Storage Tank 


NOTE: Diesel fuel storage tanks and supply 
lines must never be galvanized, despite the 
fact that the zinc coating will reduce rust for- 
mation. Diesel fuel oil reacts chemically with 
zinc to form powdery flakes. These flakes 
can chip off, causing damage to the fuel in- 
jection pump. 


INJECTION PUMP 


The injection pump is correctly set at the factory 
and should require no adjustment. Whenever ad- 
justments or repairs become necessary, consult 
your local PAY line distributor. Do not tamper 
with any of the pump units. 


The warranty on the engine and/or power train 
components shall not apply to any failure that 
results from an unauthorized adjustment of the 
fuel injection system. 


All pumping components are lubricated by the 
diesel fuel passsing through the pump under low 
pressure. Therefore, the injection pump and gov- 
ernor are maintenance free and require no atten- 
tion other than periodic external cleaning. 


NOTE: WNever crank the engine when the 
fuel system is empty, to avoid damage to the 
injection pump due to lack of lubricant. 
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FILLING THE FUEL TANK (Fig. 26) 


Fill the fuel tank (1) with clean fuel free of water 
and other contaminants at the end of each work 
shift. This will keep moisture condensation to a 
minimum. Refer to “DIESEL FUEL SPECIFICA— 
TIONS” in this section. 


Fig. 26. Fuel Tank Filler Cap 


FUEL FILTERS 


The primary and final fuel filters are the center 
bolt replaceable element type. 


The filters can not be cleaned and should not be 
disturbed except when it becomes necessary to 
replace it. 


Fine particles of dirt in the fuel are extremely de- 
structive to high pressure pumps of any descrip- 
tion. To insure clean fuel entering the fuel injec- 
tion pump, the diesel fuel passes through two 
stages of filtration. 


The life of the filters depends upon the amount 
of dirt, water and sediment that they must remove. 
It is important that precautions be taken to keep 
the fuel clean and free from water during storage 
and in handling. This will lengthen the life of the 
filters. 


The final fuel filter is capable of stopping particles 
down to 0.005 mm (0.0002 in) size. Use only 
genuine IH filters, available from your PAY line 
distributor, to be sure that they are both effec- 
tive and capable of withstanding the required suc- 


tion or pressure without damage to the filter ele- 
ment. . 


The final filter element will last longer if proper 
service is given the primary filter. 
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When to Replace Filters 


When the engine is misfiring or a loss of power is 
evident, the fuel system is probably clogged. If 
the symptoms persist, replace the primary filter. 
Then if the symptoms still persist, replace the 
final fuel filter. It is necessary to vent the system 
after each of the above operations. (Refer to 
“PRIMING AND VENTING THE FUEL SYS- 
TEM” in this section. 


Precautions When Replacing Filters 


Cleanliness cannot be overemphasized. Be careful 
not to allow dirt, water and other foreign materials 
to get on the filter. Keep new filters in the origi- 
nal package until ready for installation. 


Before loosening the filters, clean the outside of 
the cases and cover thoroughly with kerosene or 
diesel fuel to prevent dirt or foreign material from 
entering the system. 


Replacing the Primary or 
Final Fuel Filters 


Before changing the fuel filters it is recommended 
that the fuel tanks be full. 


NOTE: This is the procedure for changing 
one of the filters. The procedure is the same 
for both. 


Removal (Fig. 28) 


1. Close the three fuel shutoff valves below the 
fuel tank. (Fig. 27). 


Fig. 27. Fuel Shutoff Valves 
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Fig. 28. Primary and Final Fuel Filters 


1. Glass Bowl 8. Vent Screw 

2. Drain Valve 9. Packing Ring 
3. Packing Ring 10. Filter Element 
4. Packing Ring 11. Packing Ring 
5, Hollow Bolt 12. Packing Ring 
6. Packing Ring 13. Crown Nut 

7. Base 


2. Remove the vent screw (8), drain valve (2) and 
packing rings (3 and 9) and drain fuel in the filter. 


3. Remove the crown nut (13) and packing ring 
(12) and lower the element (10), packing rings (4, 
6 and 11), glass bowl (1) and hollow bolt (5) as a 
complete unit. Remove and discard the element 
and packing rings (6 and 11). 
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4. Place the glass bowl (1), hollow bolt (5), drain 
valve (2), vent screw (8) and crown nut (13) in 
a kerosene bath. Wash out any accumulated sludge 
and dry the parts thoroughly. 


5. Check the condition of the packing rings (3, 4, 
9 and 12). Replace the rings if they show any 
wear or deterioration. 


6. Wash the underside of the base (7) with clean 
kerosene or solvent. 


Installation 


1. Reassemble the following parts in the order 
given: 


a. Insert the hollow bolt (5) with packing ring 
(4) through glass bowl (1). 


b. Install the element (10) and packing rings (6, 
11) over the hollow bolt (5) making sure the 
element (10) and packing ring (11) sit squarely 
in the glass bowl (1). 


2. Position the preassembled parts to the base 
making sure packing rings (6 and 11) seat squarely. 
Tighten the crown nut (13) with packing ring (12) 
to the hollow bolt (5). 


3. Reinstall vent screw (8) with packing ring (9) 
and drain valve (2) with packing ring (3). 


4. Open the three fuel shutoff valves (Fig. 27) be- 
low the fuel tank. 


5. Vent the system. Refer to “PRIMING AND 
VENTING THE SYSTEM” in this section. 


6. Start the engine and check the filters for leaks; 
correct all leaks. 


PRIMING AND VENTING THE FUEL SYSTEM 


All air must be eliminated from the fuel lines be- 
fore the engine will operate properly. All fuel 
line connections must be tight to prevent leakage 
and to prevent air from entering the system. The 
system must be primed and vented when: 


An engine has not been operated for an extend- 
ed period of time. 

An engine in operation, runs out of fuel. 

Fuel filters have been replaced. 

Fuel piping has been disconnected or loosened. 
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To Vent the Fuel System 


1. Backout the vent screw (1, Fig. 29) of the pri- 
mary fuel filter until the outflowing fuel is free of 
air. Retighten the vent screw. 


NOTE: The fuel tank should be full before 
venting the system. 


Fig. 29. Primary Fuel Filter Vent Screw 


1. Vent Screw 


2. Backout the vent screw (1, Fig. 30) of the final 
fuel filter until the outflowing fuel is free of air. 
Retighten the vent screw. 


Fig. 30. Final Fuel Filter Vent Screw 


1. Vent Screw 
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3. Crack open the fuel inlet screw (1, Fig. 31) on 
the fuel injection pump (2) until the outflowing 
fuel is free of air. Retighten the screw. 


Fig. 31. Fuel Inlet Screw 


1. Injection Pump Fuel Inlet Screw 


4. Crack open the three fuel line fittings at the in- 
jection nozzles. Crank the engine until the out- 
flowing fuel is free of air. Retighten the three 
fittings. 


DRAINING WATER FROM THE FUEL 
SYSTEM (Fig. 32) 


Open the drain valves at the bottom of the primary 
(1) and final (2) fuel filters until clear diesel fuel 
appears. Close the drain valve. Drain while engine 
is not running. 


Fig. 32. Fuel Filter Drain Valves 


1. Primary Fuel Filter Drain Valve 
2. Final Fuel Filter Drain Valve 
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DIESEL FUEL SPECIFICATIONS 


Preferred 
Type of Operation Specifications (*) 


Normal Service Above ASTM D-975 
212°C (10°F) Grade 2-D 
ASTM D-396 


Grade 2 


ASTM D-975 
Grade 1-D 
ASTM D-396 
Grade 1 


Below —12°C (10°F) 
or Extended Idling 


(*) ASTM refers to American Society For Testing 


and Materials. The D-396 fuels must also 
meet the cetane number and sulfur require- 
ments of the D-975 specifications. 


Optionally, the equivalent gradesof recognized 
Federal Government specifications may be 
used — latest revisions of VV-F-800a. 


HYDRAULIC SYSTEM 
BASIC HYDRAULIC SYSTEM 


The basic hydraulic system provides hydraulic 
power to the power steering system at all speeds 
and furnishes hydraulic flow for hitch, and/or 
loader (if equipped) operation. The transmission 
housing and rear frame serve as the hydraulic 
reservoir. 


The main pump draws part of its supply from the 
return tubes and remainder from the rear frame 
through a full flow filter which protects the hy- 
draulic system from foreign matter. A large by- 
pass valve at the outside end of the filter admits 
fluid through a screen, should filter resistance be- 
come excessive through clogging or because of 
cold oil. 


CHECKING THE OIL LEVEL 


Prepare the machine for an oil level check as fol- 
lows. 


Hydrostatic Drive: Start the engine. Operate the 
hydrostatic drive and hydraulic equipment to 


warm the oil (approx. 3 minutes). Park the ma- 
chine on level ground, position hydraulic equip- 
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ment as described below and apply the parking 
brake. Place the transmission range lever in “N’”’ 
(neutral) and set the hand throttle control so the 
engine is running.at 1000 RPM. 


The forward reverse pedals (foot control) or the 
forward/reverse control lever must be in neutral. 


Synchromesh or Torque Converter Transmission: 
Check the level while the hydraulic fluid is cold. 
The machine should be parked on level ground 
with the hydraulic equipment positioned as de- 
scribed below. 


PAY® tractor: Wheels to be in the straight ahead 
position. 


PAY loader: Position the loader so all hydraulic 
cylinders are fully retracted. Wheels should be in 
straight ahead position. 


Check the oil level as follows: 


1. Loosen and remove the oil level gauge from the 
tube. 


2. Wipe the gauge clean and insert it all the way 
back into the tube. 


3. Remove the gauge again and check the level. 
The correct level is up to the top arrow. If the 
level indicated is below the bottom of the arrow 
add oil until the level is up to the top arrow. 


NOTE: /f the machine is to be operated 
under severe slope conditions (greater than 
20° angle), add oil to bring the level to the 
line (A, Fig. 33) 38.1mm (1-1/2-inches) (B) 
above the top of the arrow (C). This level 
will prevent cavitation of the hydraulic 
pumps. 


CAUTION! Always loosen the filler 
cap slowly to relieve pressure in the 


system. 


| CR 774380 


Fig. 33. Dipstick Severe Slope Full Mark 
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CHANGING THE HYDRAULIC OIL 


1. Operate the machine and equipment until the 
hydraulic fluid becomes warm. 


2. Park the machine on level ground. Apply the 
parking brake. 


3. Retract the loader bucket cylinder and lower 
the loader to the ground (if equipped). 


4. Turn the front wheels all the way to the right. 
5. Stop the engine. 


6. Place a suitable pan under the three drain (1, 
Fig. 34) and remove the plugs. Allow the fluid 
to drain. Remove the level gauge to vent the 
housing and speed draining. 


Fig. 34. Drain Plugs and Filter Location 


1. Drain Plugs 
2. Hydraulic Fluid Filter 
3. Hydrostatic Transmission Fluid Filter 


7. Replace the hydraulic filter element (2, Fig. 
34). Refer to “HYDRAULIC FLUID FILTER” 
in this section. 


8. HYDROSTATIC TRANSMISSION ONLY: 
Replace the hydrostatic transmission fluid filter 
(3, Fig. 34). Refer to ‘‘HYDROSTATIC DRIVE 
HOUSING, HYDRAULIC OIL FILTER AND 
BYPASS SCREEN” in this section. 


9.Clean the transmission breather. Refer to 
“TRANSMISSION BREATHER” in this section. 


10. Install the three drain plugs. 


11. Refill with fresh hydraulic fluid. Refer to 
“FILLING THE SYSTEM” in this section. 
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12. The following procedure explains how to 
change the oil in the cylinders and hoses. 


NOTE: /f any cylinder is moved without 
this specific routine being followed, contam- 
inated fluid will be returned to the system 
and oil reservoir in a quantity equal to the 
amount displaced by the cylinder in ques- 
tion. 


NOTE: After each cylinder has been purged, 
check the hydraulic fluid level and refill as 
necessary. 


NOTE: Use a suitable container to collect 
purged fluid. 


CAUTION! Loosen hose connections 
very slowly to gradually release trapped 
pressure in the line. Do not allow oil 
A under pressure to strike the skin. The 
oil in the lines is at operating tempera- 
ture. Protect yourself against the possi- 


bility of burns. Wear safety goggles to 
protect your eyes. 


CAUTION! The engine must be off 
A when disconnecting and connecting 


lines. Run the engine during the 
purging operation only. 


a. Steering Cylinder 


Disconnect both lines at the steering cylinder. 
Start the engine. Slowly turn the steering wheel 
first counterclockwise and then clockwise to 
expel all old fluid from the lines. Stop the en- 
gine. Reconnect the line to the rod end of cyl- 
inder. Start the engine. Slowly turn the steer- 
ing wheel counterclockwise to expel old fluid 
from the cylinder. Stop the engine. Reconnect 
the line to the piston end of the cylinder. 


b. Loader Lift Cylinders 


NOTE: The loader lift cylinders must be 
purged in pairs. 


CAUTION! Do not allow anyone under 
the boom while in the raised positiion. 


Disconnect both lines at each end of the cyl- 
inders. Start the engine. Slowly feather the 
loader control lever to the full raise position 
then to full jower position to expel old fluid 
from the lines. Stop the engine. Reconnect 
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the lines to the rod end of the cylinders. Start 
the engine. Slowly feather the loader control 
lever to the full raise position to expel old fluid 
from the cylinders. Stop the engine. Recon- 
nect the lines to the piston end of the cylinders. 
Start the engine. Lower the boom to the ground. 
Stop the engine. 


c. Loader Bucket Cylinders 


NOTE: The /ower bucket cylinders must be 
purged in pairs. 


Disconnect both lines at each end of the cyl- 
inders. Start the engine. Slowly feather the 
loader control lever to the full roll back posi- 
tion then to full dump position to expel old 
fluid from the lines. Stop the engine. Recon- 
nect the lines to the piston end of the cylinders. 


NOTE: The bucket may drift into the dump 
position when the loader is raised due to the 
rod end ports being open. 


CAUTION! Do not allow anyone under 

the loader while it is being raised. 
Start the engine. Slowly raise the loader so that 
there is enough clearance for the bucket to 
clear the ground when the bucket is in the full 
dump position. Slowly feather the loader con- 
trol lever to the full dump position to expel old 
fluid from the cylinders. Lower the bucket to 


the ground. Stop the engine. Reconnect the 
lines to the rod end of the cylinders. 


13. Check the hydraulic fluid level and refill if 
necessary. 


14. Start the engine. Cycle all cylinders at least 
20 times to eliminate all air from the cylinders 
and lines. 


15. Stop the engine. Check the hydraulic fluid 
level and add fluid if necessary to bring to the 
correct level. 


16. Check all lines that were disconnected for 
leaks. Correct if necessary. 


INTERNAL HYDRAULIC OIL FILTER (Fig. 35) 
Changing the Filter Element 
1. Place a pan under the left side of the machine 


below the filter cover and remove the filter as- 
sembly. Some of the fluid wil! drain into the pan. 
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Fig. 35. Hydraulic Fluid Filter Disassembled 


. Filter Case Gasket 

. Element 

. Filter Cover 

."O"” Ring 

. Bypass Valve and Screen 
. Bolt 


Oahwnd— 


2. Remove the filter element (2) and bypass valve 
(5) from the cover. Discard the filter element. 


3. Disassemble the bolt (6), ““O” ring (4) and cover 
(3). 


4. Remove the used filter case gasket (1) on multi- 
ple control valve flange and ‘‘O” ring (4), and dis- 
card. Replace with new gasket and "O” ring. Lu- 
bricate both gasket and "O” ring with HY-TRAN 
fluid before installation. 


5, Clean the bypass valve screen (5) with a brush 
using kerosene or diesel fuel. 


6. Make a visual check to insure a space exists be- 
tween each of the four metal legs and the phenolic 
valve, after cleaning bypass valve screen, or on a 
new bypass valve. 


7. Assemble bypass valve and element in cover and 
insert bolt into multiple control valve flange. Hold 
filter cover against multiple control valve flange 
with enough pressure to overcome bypass spring 
load. Tighten bolt finger tight while holding cover 
against multiple control valve flange. During last 
few turns of the bolt also rotate filter cover as- 
sembly along with bolt. Take care to insure the 
filter cover is positioned properly in the groove 
when tightening the bolt. When the filter cover 
bolt is finger tight use wrench to torque the bolt. 
Do not overtighten. The bolt should be torqued 
to 16 to 22 Nem (12 to 16 ft-Ibs). 


NOTE: Check to make sure the rubber 
grommet stays attached to the bypass valve 
while passing the bolt through it. 
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Check to make sure phenolic valve is seated at 
points “A”’ (Fig. 36). 


CE-114392 


Fig. 36. By-pass Valve 


HYDROSTATIC DRIVE HOUSING 
OIL FILTER AND BYPASS SCREEN 


In addition to the hydraulic oil filter a hyrostatic 
drive machine has a drive housing fluid filter to 
be serviced. 


This filter, located on the left side of the hydro- 
static drive housing, keeps foreign matter from 
entering the drive housing. 


Clean the bypass valve screen and replace the filter 
element whenever the transmission hydraulic 
fluid is changed. 


To avoid delays, keep extra filter element pack- 
ages on hand so replacement can be made at the 
proper time. 


The following sequence of filter service should be 
followed when the filter element is changed. 


1. Place a pan under the left side of the machine 
below the filter opening. 


2. There is a special adjustable bolt (A, Fig. 37) in 
the forward end of the filter cover. Back this bolt 
out 9.5 mm (3/8 in) so that the check valve can 
seat. This prevents oil from draining out of the 
transmission during filter change. 
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CE-114578 
Fig. 37. Hydraulic Fluid Filter (Hydrostatic Drive) 


1. Cover 
2. Gasket 


3. By-Pass Valve 
4. Element 


3. Remove the cover, gasket, bypass valve, and 
element, and discard the gasket along with the 
element. Some fluid will drain into the pan. 


4. Clean the bypass valve screen with a brush using 
kerosene or diesel fuel. Be sure phenolic valve is 
seated at points (A, Fig. 38). 


Ss 


C&-114391 


Fig. 38. By-pass Valve 


5, Insert the new element (4, Fig. 37) into the 
opening in the hydrostatic drive unit and the by- 
pass valve (3) into the outside of the element. 


6. Holding the assembly in place, reinstall the fluid 
filter opening cover (1, Fig. 37) using the previous- 
ly removed cap screws. Do not overtighten as they 
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may deform the cover flange resulting in air leak- 
age in the hydraulic system. 


7. Turn the special adjustable bolt (A, Fig. 37) in 
the forward end of the filter cover, down tight to 
open the check valve. 


8. After installing new element refer to ‘““FREE- 
ING THE SYSTEM OF TRAPPED AIR” in this 
section. 


FILLING THE SYSTEM 


NOTE: A/ways use clean oil from a clean 
container. Correct all leaks. 


1. Be sure the three drain plugs are in place. 


2. Clean all dirt and trash away from the filler plug 
and surrounding area. 


3. MACHINES WITH DRAFT CONTROL: the 
filler plug is located at the rear and top of the draft 
control cover. Remove the filler plug. 


3. MACHINES WITHOUT DRAFT CONTROL: 
the filler plug is located at the rear and top of the 
rear frame cover. Remove the filler plug. 


4. Add fresh oil to the reservoir through the filler 
hole to bring to the correct level. Refer to LU 
BRICATION, SPECIFICATIONS AND CAPACI- 
TIES” in Section 7. 


5. Install the filler plug. 


FREEING THE SYSTEM OF TRAPPED AIR 


Start the engine and operate it at a moderate idle 
speed. Slowly move the control levers back and 
forth ten or twelve times through their full range 
of travel. Move the steering wheel, first to one 
extreme, then to the other, and then back to 
center. This frees the system of trapped air. 


Then with the levers in the neutral position, stop 
the engine. If necessary, add fluid up to the prop- 
er level in the transmission case. 


TRANSMISSION BREATHER 


To prevent false transmission oil level readings, 
the transmission breather must be cleaned. Refer 
to “SCHEDULED MAINTENANCE” in Section 
7. The breather is located on the rear frame cover, 
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or ontop of the draft control housing (if equipped). 
Dust and trash that has accumulated in the area 
of the breather must be removed before removing 
the breather. 


1. Remove breather from machine. 
2. Disassemble and remove filter element. 


3. Wash in commercial cleaning solvent to com- 
pletely remove any contaminants. 


4. Dry thoroughly using a light pressure of com- 
pressed air or shake to remove as much solvent 
as possible. 


5. Reassemble and install the breather back in 
place. 


SEAT BELT 


CAUTION! Do not bleach or redye 
color of webbing as same may cause a 
severe loss of tensile strength. 


The entire:seat belt assembly should be inspected 
periodically for corrosion, wear, fraying or weak 
spots. The seat belt mounting bolts should also 
be periodically inspected for looseness. 


STARTING AID 


CAUTION! Observe the precautions 
printed on the container when using or 
storing this fluid and when discarding 
the empty containers. Ether is highly 
flammable. 


NOTE: /mproper starting fluid can cause 
valve seizure and severe damage to the en- 
gine. Consult your authorized PAY® line 
distributor for the recommended starting 
fluid to be used. 


CHANGING THE ETHER FLUID CONTAINER 


1. Turn the knurled adjusting screw clockwise un- 
til the starting fluid container can be removed 
from the injector body (Fig. 39). Discard the 
container. 


2. Install the new container inside the bail. 
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Fig. 39. Removal of Ether Can 
(Typical Illustration) 
3. Tighten the knurled adjusting screw (turning 


counterclockwise and, at the same time, guide the 
container head into the injector body. 


4. Turn the can back and forth to be sure it is 
seated properly in the injector body. Tighten the 
knurled adjusting screw to hold the container 
firmly in position. 


The ether start injector has a dual position bail as- 
sembly. The dual position bail permits the use of 
the bail cup (A, Fig. 40) as a protective plug when 
the ether container is not in place. 


NOTE: Either the ether container or the 
protective plug should be in place at all times 
to prevent the injector from sucking in dust. 


Fig. 40. Ether Bail in Storage Position 
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OPERATIONAL CHECK 


If the engine does not begin firing within 30 sec- 
onds, release the key and make certain that ether 
is available under pressure. To do so, remove the 
ether can and check if a good spray is obtained. 
If not, replace with a new can and repeat starting 
attempt. If a good spray was obtained, reinstall 
the can and test the ether can connection as fol- 
lows: 


a. Disconnect the ether line at the spray nozzle 
and remove the spray nozzle from the air clean- 
er outlet tube. 


b. Reconnect nozzle to ether line. 


c. Turn the key switch to on position, press 
the ether injection pushbutton, and observe 
spray (should be cone shaped). 


d. Dribbling or no spray indicates a blocked 
spray nozzle or lack of ether pressure. 


Clean the blocked nozzle or install a new can 
of ether as needed. 


TIRES 
GENERAL 


Avoid stumps, stones, deep ruts, and other haz- 
ards. Cutsin tires should be repaired immediately, 
as neglect decreases tire life. Keep the tires free 
from oil and grease, as both destroy rubber. Re- 
move any chemicals that may get on the tires. 


Never vent built-up pressure in a tire, such as en- 
countered on extremely hot days. Pressure built 
up on hot days actually protects the tires by a- 
voiding excessive sidewall flexing and heat, which 
are detrimental to tire life. Venting tires will also 
result in under inflation when the tire cools. 


Check air pressure at least once a week. 
INFLATION 


CAUTION! Never inflate a tire that 

has gone flat without inspecting the tire, 

rim and wheel for damage. Be sure all 

components are properly assembled. 
r'N Inflate the tire to 5 psi and check that 

all components are properly seated. 
Never stand directly in front of a tire 
and rim assembly while inflating. Use 
a clip on chuck with a hose long enough 
to allow the person inflating the tire to 
stand to the side. 
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Keep the tires properly inflated to the pressure 
listed in “SPECIFICATIONS” in Section 9. 
Underinflation will damage the tire cord body 
and may cause the tire to slip on the rim and tear 
out the tube valve stem. Over-inflation results in 
excessive slippage, causing rapid tire wear. 


The tires can be inflated with a pressure pump or 
hand pump. 


Always see that the tire valve caps are in place 
and are tightened securely to prevent the loss of 
air and protect the valve core. 


MOUNTING TIRES ON THE RIM 


After mounting a new or old tire on the rim, in- 
flate it to thirty pounds pressure to seat the tire 
bead on the rim flange and to prevent the tire 
from creeping and shearing off the valve. Then 
deflate or inflate the tire to the correct operating 
pressure. 


TRACTION AND WEIGHTS 


The machine should not be operated with the tires 
improperly inflated. To insure the maximum 
hours of service, watch the tread lugs; if they wear 
down too fast, immediately add more weight to 
cut down slippage. Check for high air pressure. 


TIRE CHAINS 


In set ground conditions or ice and snow, use lug- 
type chains. The flexing of the tires and the 
creeping of chains will break the mud loose as the 
wheel rotates. 


NOTE: There is a possibility of the tire 
slipping within the chain; to prevent this, the 
use of spring-type chain fasteners is recom- 
mended. 


BALLAST (COUNTERWEIGHT) 


Weight may be added to the rear of the machine 
to counterbalance the weight of the loader. On 
the PAY® loader, approximately 272 kg (1600 
pounds) placed 1270 mm (50 inches) behind the 
machine rear axle is recommended as ballast at 
the rear of the machine. Rear mounted 
equipment, or weights attached to the machine 
hitch can be used as counterweights. These 
counterweights not to include solution in the 
tires or wheel weights. | 
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LIQUID BALLAST 


Tires can be three-quarters filled with liquid, using 
clean water for temperatures above freezing O°C 
(+32°F). A calcium chloride solution (CaC19) is 
recommended when operating in freezing temper- 
atures. 


Purchase an adapter from your PAY® Line distri- 
butor. The adapter is equipped with a bleeder for 
letting out the air displaced by the liquid. 


HYDRO-FLATION PROCEDURE 


Inflating 


1. With a jack under the machine, rotate the 
wheel so the valve stem is at the top and deflate 
the tire to not less than 34.5 kPa (5 psi). 


2. Using the jack, lower the machine until the tire 
is deflected slightly. 


NOTE: The valve stem must be at the top. 


3. Attach hydro-flation adaptor to valve and re- 
move core housing. 


4. Start hydro-flation of the tire. Check pressure 
in the tire every few minutes with pump gauge by 
placing pump in neutral. If pressure exceeds 138 
kPa (20 psi), leave pump in neutral until the pres- 
sure is bled back to not less than 34.5 kPa (5 psi). 
After pressure is lowered, continue pumping. Re- 
peat above steps as often as necessary to fill tire 
to the desired level. 


Deflation 


1. Raise the machine with a jack and rotate the 
wheel to position the valve stem in its bottom 
most position. Then lower the machine to where 
the tire is just in contact with the ground. 


2. Attach hydro-flation adaptor to valve and re- 
move core housing. 


3. Apply vacuum and continue pumping until all 
solution is removed. 


Inflation pressure should be checked frequently 
as the air volume is relatively low and any air loss 
results in a greater pressure decrease in a hydro- 
flated tire. The tire pressure should be checked 
with an accurate air-water gauge with the valve 
stem at the bottom. 
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NOTE: /f the water or calcium chloride so- 
lution is removed from the tire, it is neces- 
sary to demount the tire and remove all 
traces of the calcium chloride solution from 
the rim and the tire by washing with soap 
and water. The tire and rim must be com- 
pletely dry before remounting. 


Liquid Ballast for Freezing Temperatures 


Calcium chloride soution, using a 25 percent mix- 
ture, which is approximately 9 kg (20 Ibs) of 
flaked calcium chloride to 37.8 | (10 U.S. gals) 
of water, is recommended when freezing tempera- 
tures prevail. 


The strength of the solution can be checked with 
a battery hydrometer. A 25 percent solution 
measures approximately 1.225 specific gravity and 
has a freezing point of -31.7°C (-25°F). 


NOTE: Some calcium chloride flakes have 


an acid reaction. It is advisable to add one 
pound of lime to each 45 kg (100 Ibs) of cal- 
cium chloride used. 


WHEEL HUB 

LUBRICATING THE FRONT WHEEL (Fig. 41) 
1. Apply the parking brake. Place blocking be- 
hind and in front of the rear wheels. 

2. Loosen the front wheel mounting bolts. 


3. Raise the front of the machine up using a suit- 
able jack. Position safety stands under each side 
of the front axle to prevent axle oscillation. Low- 
er the machine on to the safety stands. 


4. Remove the front wheel mounting bolts and 
front wheel. 


5. Remove the hub cap (11), cotter pin (12), re- 
taining nut (10) and washer (9). 


6. Pull the wheel hub (6) out far enough to remove 
the outer bearing cone (8). Place the bearing ina 
clean container. 


7. Remove the wheel hub (6). 


8. Remove the inner bearing cone (5). Place the 
bearing in a clean container. 


9. Remove the seal retainers (13 and 14) and felt 
seal (3) from the steering knuckle spindle (1). 
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Fig. 41. Front Wheel Hub 


. Steering Knuckle Spindle 
Felt Seal 

Inner Bearing Cup 

. Inner Bearing Cone 
Wheel Hub 

. Outer Bearing Cup 
. Outer Bearing Cone 
Washer 

10. Retaining Nut 

11. Hub Cap 

12. Cotter Pin 

13. Seal Retainer 

14. Seal Retainer 


OCONAAIRW 


10. Wash the wheel hub (6), washer (9), retaining 
nut (10), hub cap (11) and seal retainers in a clean 
oil solvent. Dry thoroughly with compressed air. 
Check the condition of the inner and outer bearing 
cups (4 and 7) inside of the wheel hub. Replace 
the bearing cups if they show any scoring or 
deterioration. 


11. Clean the bearing cones (5 and 8) in a clean 
oil solvent with special effort taken to protect 
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their finely machined surfaces. Dry thoroughly 


with compressed air. 
NOTE: DO NOT spindry the bearing cones. 


12. Wash the steering knuckle spindle (1) with a 
clean oil solvent. Dry thoroughly with compressed 
air. 


13. Discard felt seal (3) and cotter pin (12) and 
replace with new ones. 


14. Install the seal retainers (13 and 14) and new 
felt seal (3) on the steering knuckle spindle (1). 


15. Coat the steering knuckle spindle and the in- 
side of the wheel hub (6) with a liberal amount of 
fresh grease. Refer to “LUBRICANT, SPECIFI- 
CATIONS AND CAPACITIES” in Section 7. 


16. Pack the inner bearing cone (5), with a liberal 
amount of fresh grease. Install the bearing cone 
on the steering knuckle spindle until it bottoms 
out. 


17. Install the wheel hub (6) on the steering 
knuckle spindle. 


NOTE: When placing the hub on the steering 
knuckle spindle, care must be exercised to 
avoid damaging the seal and bearing. 


18. Pack the outer bearing cone (8) with a liberal 
amount of fresh grease. Install the bearing cone 
and washer (9) on the steering knuckle spindle. 


19. Install the retaining nut (10) and torque to 95 
N®m (70 ft-lb) while rotating the wheel hub (6). 
Back off the retaining nut and retorque to 34 N°m 
(25 ft-lb) while rotating the wheel hub. Back off 
the retaining nut approximately 1/4 turn and in- 
stall the new cotter pin (12). 


20. Install the hub cap (11). 


21. Install the wheel and tighten the mounting 
bolts hand tight. 


22. Raise the machine up, remove the jackstands 
and then lower the machine to the ground. 


23. Torque the wheel mounting bolts. Refer to 


“SPECIAL TORQUES” in Section 9. 


NOTE: Check wheel mounting bolt torque 
every 10 hours of machine operation until 
torque stabilizes. 
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CAPACITIES (APPROXIMATE) 
Cente ie Nit io ook he ele end a Re oa. ASR EAS Ae ee ea a woe oa 13.21. (3.5 gal.) 
CRANKCASE 
MUNRO GGG cae ct eta Ghai eee ihn nk en ee ¥.s 2s aA ee tet ae ee 7.61. (8 qts.) 
MCT OU TIE CNANNG! 24h so uh oak Reha ewe Ree es Oo gM he arees 6.61. (7 qts.) 
Ue LE, WARIS 2s) eras ki ee 8 Cece te Sak «dee Seu wae he ep ON edad Rereats 75.7 |. (20 gal.) 
TRANSMISSION AND HYDRAULIC SYSTEM ............... (Common reservoir) (Total fill) 
Hydrostatic transmission 
OE du 0k Oa oa a ae eee he oe ea Late e 6S eee aN teas 53.01. (14 gal.) 
eee cere o Viare a GE sista Wa hod aig ees Ae Ea te ae aia ee ouetla ana e 4 70.01. (18.5 gal.) 
Snychromesh transmission 
~ OE io mney Tink ee athe, ee Daoaiale dio Mia BUS 6% Ae a ee ee 34.01. (9.0 gal.) 
Merle hue a coe. Aves AUER cae loa ne Aah ts We aT oie eee een 51.01. (13.5 gal.) 
Torque Convertor transmission 
Bete ite a Ai aes a, Ae iets cht gd Ok na are as, aa et Pee oe 57.01. (15.0 gal.) 
SPECIFICATIONS 
AXLES 
Type 
SN erent acts Weta, Saker edhe noah ws Nh we acy. ree an OO Cast I-beam rated @ 4563 kg (10,000 Ib) 
working capacity. 
= PS rs ers lee tal ae Grater tel Dat heg sid Gee ayy aa Na Live type, flanged axles mounted on ta- 
pered roller bearings in cast iron car- 
riers with inboard planetaries. 
BRAKES 
Pe ae eee vo hates i Bh th caanlanthningn “es eet te ae acs Shear ae Hydraulic, disc type, manually operated 
individual or interlocked. 
PatienG) dh@irtes aha AIA dea hae a Ue Be Ra Lever type, banded internal drum on 
bevel pinion shaft. 
ENGINE 
SUP LEER GAL fete | UR doe en Cr, oe, ee ae ene Ae ee a. ee Re ROT: Seer eM I.H. D-179 
HME ante cee wa ere ar arama sta ia ces a aed eee edi fa Rican to erm tees fate ee Naturally aspirated 
Peg nse ee eG OUS aa acs: Gard wee ee Ob Se Ge ten ea a A TO bo hl ee ae eee ee 3 
BNE ee coun sw dara Bs asa costes ee er ag a oe Ta or aaa a es ok ae 98.4mm_ (3.87 in.) 
<i Siete ts chee Ree eR Oe ars eke reo «inane on Eee 128.5 mm_ (5.06 in.) 
ie neces. Aca ee anaes Ee ees a ee ae Sos acne eer antes 2.931. (179 in?) 
Engine speeds 
High idle (No load) 
Pryarastatic OF Torque COMnVEriOF 24540 ceule sk be esse ees ewe te eedaes Approx. 2650 RPM 
SUNCMOMOS nk ska wieder eee oa We we Ree ee Ree eee es eee e Approx. 2480 RPM 
Governed speed (Full load) 
Hvdrostarie-or Tore GOnvenOr esc a0s swe bee ee ew fe aeew Deh k ea See as 2400 RPM 
SV NEONIESH och ciate ele Rae tee Chee eas seed cata ee ae tas SRR Sah 2200 RPM 
Low idle 
Fiydrostatic or Torque GOnvertOr v0. cui cece asta e wa an ee Gee naue Approx. 700 RPM 
Mar IRC CORES UaN Nm, ti 4, aca op, creat a tp Asia a VS Nhau Se Te bee wale gy, et Oe Approx. 700 RPM Ds 
Valve clearance (engine warm) 
7? Millan e -e4 tao waae es oso hees Oren eee wt eee ee aA beens 0.25mm_ (0.01 in.) 
PXHOUS! (60 ac bn kaka oe kes aud Oe Ea we en oe A acne ease 0.30 mm_ (0.012 in.) 


POURING UGLCHIG: sub h kate was @ REE eee eee ew et we ee See Beate eS 12 volt 
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ELECTRICAL 
Peeren ie ei nl o> 42) on As anne ee Oa eee 4 cae eee Oe aR ce mek een 28 amperes 
| err ee ee ee ee ee ee eT One 12 volt 
TEE ais Figs ott eh aed a cone eee near a en res eee Cartridge type, 25 amperes 
PCAs ca Rane ee Ree eae ee ORES RRR ae ee ee eee 12 volt, negative ground 
ele cre Ui URE) Sc ee aw ce ek ew ka ee eee eee ee 3 point hitch, category | with hydraulic 
draft control. Torsion bar sensing 
device. 
HYDRAULIC SYSTEM 
PUI ANATUA Wp icare:sPateuis cde adel aarti acta care ter eet ae wa a. A ee eae eee le a ae eee Internal - Type 
WE  o dvates ne ick SA SALEM CRE SANE OREN TE OE ee ae 47.3 lpm (12.5 gpm) 
Loader 
Hydrostatic and Synchromesh ......c2c cece cee wcunevenennsuwes 64.3 lpm (17 gpm) 
DOVE Over ous ss fe ck x's ey be ee ee eB emda by oe OS ee RS 70 lpm = (18.5 gpm) 
Charge (Torque Convertor ofily) a. eee nacaensvavas ee ween eee u ms a 42 |pm_ (11.25 gpm) 
GRMENIE Aa Gis ou rk Ae ee eee ee ee a oe ae Internal, located in rear frame with a 
common oil supply for power train, 
hydraulic system and brakes. 
Fill aa sm See eels Be en ed ee Se a ae ee ee One 25 micron suction filter. 
PIV ORtHtHe EPANSIIISSICN, inca we Coa x dln a GS RA ee CER One 25 micron suction filter. 
LOADER 
Bucket capacities Struck Heaped 
1778 mm (70 in.) standard bucket ......20¢.5-.-e0uenaccevescva> 0.573 m* (3/4 yd°) 
1549 ram {61.in.) optional bucket. ........ 0000000 0uceeneeceveuss 0.382 m° (1/2 yd°) 
2006 ‘mm (79’in.) optional bucket’... . 2... ean ce vn alee cea cleeecs ne 0.67 m°> (7/8 yd°) 
2106 mimi (8S ii) srw DUCKEE . wee ces cee aneneunnuessunans 0.955 m°* (1-1/4 yd°) 
Cylinders 
Boom 
ST aaa ag melts? silellonteaealma tog eel aires eagyre  MPM Ae NR gt A Mr ee eos EN 63mm _ (2.5 in.) 
te alah aah c cee kaw cae ee ee ee ia ee a 728 mm (28.7 in.) 
Bucket 
Oc a eee wht AiG ea ee aie nee ee a ee a oe Ge Wee aa Te ee ae 63mm _ (2.5 in.) 
Mai oe etna cot Ol es Geen ee imaer AT aa ge Fare a a oa aaa aie 571mm _ (22.5 in.) 


Dimensions (See NOTE) 


Fig. 1. Loader Dimensions 
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Prt ONG MeAUer AICI PEN cov ae was ee ew eo ea 3.2m (10 ft. 6 in.) 
Betti HOGG woprecwad eudacinweat walivasnadil « hed nsncas 0.5m = (1 ft. 6 in.) 
Cy Dumpelaaranee kan wadvles yes kw Shas Stila «ees ees 2.59 m_ (8 ft. 8 in.) 
D. deight oom lowered) na asec wesiees orld wee dee x es ee dee 1.68 m_ (5 ft. 6 in.) 
Prato back (ground levell. ieee vntulateidosmsinninadtia « be 0 bd ony bc 4d wes ee wd See 30° 
Fr, DEMPOGNME: & : casas Hil memes cares Wied tide os hs Sk hs ho ee ed ee 45° 
G, Digging depth below ground level ....6...cecccw vee veaee uwnweucs 0.1m (4 in.) 
Proneaxle oscillations creer iw oer CEE Eee es a re ey re es ered 22° 
NOTE: Dimensions are based on 7.50 x 16-8 ply F3 front tires and 14.9 x 24-6 ply 
R4 rear tires. 
Capacities (maximum) 
Bre shOue IGlUe ooo vp ae cs © cals tad Gotha we been ad Ke eee an Seb 1996 kg (4400 lbs.) 
Beas Na thant av ed ete Uc ack aes eee aot aa ee ea 1497 kg (3300 Ibs.) 
ale fair seek oe ee es ee eee ee ee 1043 kg (2300 Ibs.) 
TIRES 
Size and Inflation Pressure 
Tractor 
Standard 
Bip fod ere ee ee 7.50 x 16-8 ply (F3) 308 to 330 kPa (44 to 48 psi) 
EO ici duet acts 4 nce tahoe aaah Sad 14.9 x 24-6 ply (R4) 124 to 137 kPa (18 to 20 psi) 
Optional 
PMO nate Me Ao ps OR eee ak A red eee 11L x 16-3 ply (F3) 248 to 275 kPa (36 to 40 psi) 
eat ceecawiiin sd ae gs eee ere Gee SO 16.9 x 24-6 ply (R4) 110 to 124 kPa (16 to 18 psi) 
Rear Jats Wr duu ne aes eae 14.9 x 28-6 ply (R4) 124 to 137 kPa_ (18 to 20 psi) 
Rear w/heavy duty disc .......... 16.9 x 24-6 ply (R4) 110 to 124 kPa _ (16 to 18 psi) 
Lo Boy attachment 
PURDUE ts ie ae oe Gk ok ee ee w/4PR9.00-10 137to 165 kPa (20 to 24 psi) 
MGGr Melee cess da Sac eee a ee dee 6 PR 18.4x 16.1 R3 82to110kPa (12 to 16 psi) 
FORE (Téifa Rib)... ...+s aces see w/4 PR 26. x 12-12.4 27to110kPa (4 to 16 psi) 
Fear Cai) o.A ck nw mre * aes 4 PR 33 x 20-16-16.1 27to96 kPa (4to 14 psi) 
TRANSMISSION 
Ty sO yi eters Saere eae oe ee a en a Multiple piston axial type hydraulic pump 


and motor combined to form a closed 
circuit hydraulic drive system between 
engine and range transmission with in- 
finite variable speeds. 

Ground speed KPH (MPH) @ 2400 RPM engine speed. 


2) 0 7.8 (4.8) | 3.3 (2.05) | 8.3 (5.1) | 3.6 (2.2) | 8.1 (5.0) | 3.5 (2.1) 
CONTROL | HGH | 29.7 (18.4) 12.7 (7.9) | 31.9 (19.8) | 13.7 (8.5) | 30.9 (19.2)] 13.2 (8.2) 


FOOT ie S| ee ee eae ee 
CONTROL 29.7 (18.4) | 26.3 (16.3)| 31.9 (19.8) | 28.3 (17.5) | 30.9 (19.2)| 27.3 (16.9) 
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TRANSMISSION (Continued) 

SYMCMMOMMEGN 2 7) Fai?) w cs etetere ccs The 8F - 4R gear drive transmission is comprised of 4 synchromesh 
in-line gears that have a high-low and reverse range. The speed- 
gears in this transmission can be changed on the go with full 
depression of the clutch and no gear teeth clash. Changing from 
high to low range requires a full stop. 


Ground speed KPH (MPH) @ 2200 RPM engine speed. 


LO 
I 


H 


R 
4T 
18.0 (11.2) east | 19.3 (12.0) = 18.7 (11.6) 
3R 24.3 (15.1) end Pry (16.2) ee senentes 
i 31.3 (19.4) PReciaa 33.6 (20.9) oe 32.5 (20.2) | 


TOMIUOTGOUVOIIO! oon aanen aos e bas ha eon ee oe eee a Six speeds forward 3 reverse w/full hy- 
draulic reverse. 


Gall toca (Ath) occa cua ees ps eee ee ek ae ws ENE ep mye BO ee ce Mem Se ws 2.54 
Ground speed KPH (MPH) @ 2400 RPM engine speed. 


Pp fsean| fw | rev | wp | REV 
3.15 (1.96) | 3.96 2.46) | 3.38 (2.1) | 4.26 (2.65) | 3.27 (2.03) | 4.12 (2.56) 


0 
[ast [i207(750] — [1297806] — |rassv.e| — | 
11 [2x0 fasrnzra] = evosisn) —fsonzer| — 
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GENERAL DIMENSIONS 
PAY loader/PAY tractor (See NOTE 1) 


CE-114513 

Fig. 2. PAY loader/PAY tractor Dimensions 
-A.. Overall length with hitely (tractor) *:.<. 2.46... oo Oe. 3.39 m (133.8 in.) 
B. Overaitlengin with hiten (loader) o¢7 46. 2206.02 23206056405 4.66 m_ (183.5 in.) 

C. Overall length without hitch (tractor) * .................0055 
D. Overall length without hitch (loader) ........... 0. ccc eee eee 4.38 m (172.6 in.) 
- Bhs MOR ot Nake Cre Ne a an aici wnt te ae Oke ke we ee eee oe 2.08m (82.1 in.) 
F. Centerline front tire to loader (loader) .............ccceeeeeee 1.66 m (65.7 in.) 
G. Centerline rear tire to. WitCh. .. 2.65... ceecucevavvacccecwee 0.90m (906.78 in.) 
r.. Ehigine drain plug Neighit ™ i... cacds deeds wavucsdautvivas 0.32 m (12.85 in.) 
be nye ING ond od on ge ae ee Oe A SAS Ce ees a 2.27m_ (89.4 in.) 
o ~TWORGEE BOra WEIRD” <.caae.ediu dank ounGaeeeuse cane nee 2.27m_ (89.4 in.) 
K. POuUr post harrow ROPS height ..<asccccvisacavesdaceunsauc 2.53m_ (99.7 in.) 

Four post wide ROPS height . 2... sce veces csadecnccovuses 

Ba al NN ae arre cas aes ricae te'g Vwi ah ek Waal ia eae a gas Se ead 1.41m_ (56.7 in.) 


NOTE 1: PAY tractor dimensions based on unit with 7.50 x 16-8 ply F3 front tires 


and 14.9 x 24-6 ply R4 rear tires. PAY loader dimensions based on units with 7.50 x 
vii 16-8 ply F3 front tires and 14.9 x 24-6 ply R4 rear tires with 1.77m (70 in.) bucket. 


*Subtract 76 mm (3 in.) when equipped with Lo-Boy tire attachment. 
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SPECIAL TORQUES 


APPLICATION METRIC 


AIR CLEANER 


Pe ay sar ae ae ha ede fh nd ako om ee chs ee ee min 3 Nem min 23 in.-lbs 
BRAKE BLEEDER SCREWS: ; 22.06 c.s0dsu004 dos does os 5 to 6 Nem 40 to 50 in.-lbs 
ELECTRICAL 

Alternator (Lucas) 

BOLOMm PIVOt DOI aiid TUT os. deo ww eden chs dwxans 21 to 28 Nem 15 to 20 ft.-Ibs 
(tg Saar are ghee ter ath ary wouter ae mep ny ere arena Ip 28 to 48 Nem 20 to 35 ft.-lbs 
Top.adjusting Balt and nut i465. 62 skveves ss cevawe's 11 to 14 Nem 8 to 10 ft.-Ibs 

Battery cable and ground strap 

Positive — P — terminal mut <2... 2.000085 cee ewer 8 to 11 Nem 75 to 100 in.-Ibs 
Negative — P — terminal nut............. cece eeees 8 to 11 Nem 75 to 100 in.-Ibs 
Battery hold down clamp 
FeO VME Ut oe aes nce eee aan ea ears a kee ae 2 to 3 Nem 15 to 18 in.-Ibs 
Cranking motor 
SGISNOId MOUNTING DONS 4 «osc awe ss cc eens bales eee 45 to 50 Nem 33 to 37 ft.-lbs 
Delco-Remy 
artery terminal NUt "2 c.de «beta dn aaw a Mac daled we 7 to 14 Nem 5 to 10 ft.-lbs 
Serial Ie = ose eh ate oe aes eid elehatte ns 1 to 2 Nem 12 to 17 in.-lbs 
Fy Seer mane MME. © howe ous te we eee «oe eee 2 to 4 Nem 16 to 30 in.-Ibs 
Bosch 
Batten TErMilidl NUE oc on sip som o9 9 ee ww ow eee 11 to 14 Nem 8 to 10 ft.-Ibs 
THORIUM an 6 «eae Pa were aw oer ea wei eee 2 to 3 Nem 15 to 20 in.-Ibs 
Lucas 
Barvery tere! NUE” Woes chal baw kk eee ee ee 11 to 14 Nem 8 to 10 ft.-Ibs 
Flashing warning light assembly 
RICMNVOIG MIE ccecgeure tsa See ee Sk ew a ee eee 2.3 to 2.8 Nem 20 to 25 in.-lbs 
Fuel tank sending unit 
IOUS GIES Gacche ns sex 3 4-hoe wo Si ard dow BO mea x 2 Nem 18 to 20 in.-lbs 
Gauges 
Clamp MOUNTING WUE 4 ¢u.o da. a ae cee a eres wean 6a a max 1 Nem 5 to 8 in.-lbs 
Charge indicator and fuel gauge terminal nut * ....... max 1 Nem 5 to 8 in.-lbs 
innever Ceniiiel WUE * . oveceseeuewaed @neewe ae acs 1 to 2 Nem 10 to 15 in.-lbs 

Junction block 

POGUE GG ween exh ts ele Geel. Vaehas aco > oe 1 to 2 Nem 8 to 13 in.-lbs 

Transmission oil pressure switch 

ieee ORME ETNIES ry is cikh nee ave mk tala’ Sean to SSN wow eae aes oe 1.7 to 2.3 Nem 15 to 20 in.-Ibs 
ENGINE CYLINDER HEAD BOLTS... ...e.seuuscessda 142 Nem 105 ft.-Ibs 
OIL. FIRTER CASE ONNCV. oi occ ccc sees buds chuevcs 16 to 22 Nem 12 to 16 ft.-Ibs 
RESERVOIR DRAIN PLUG (3).......00 0000005 cnewcece 61 to 68 Nem 45 to 50 ft.-Ibs 
VALVE HOUSING COVER NUTS ....::scccascsuecc.. 5 Nem 4 ft.-Ibs 
WHEELS 
Rear wheels to hub bolts .......... eT eee eT Te Cee 298 to 325 Nem | 220 to 240 ft.-Ibs 
Front wheel to hub bolts 
3.6 to 4.0 mm (0.14 to 0.16 in.) thick disc .......... 108 to 136 Nem 80 to 100 ft.-Ibs 
4.6 to 5.6 mm (0.18 to 0.22 in.) thick disc .......... 169 to 190 Nem | 125 to 140 ft.-Ibs 


* Nut which fastens cable 
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| SHIPPING WEIGHTS (APPROXIMATE) 
PAY® tractor 
EIVClresstatic HranieuSSION 2254 his es esac s Cees e bee Whee ue hee 2222 kg (4900 Ibs) 
Synchroineshi transiiissION yo as. Gi deg s Ce ew ew ee ee ee 2132 kg (4700 Ibs) 
PAY® loader 
Hydrostatic TansinissiOni<) i098 Oi GY saws tiks DU L6G Fi SRS Soe 2984 kg (6580 Ibs) 
Svinchromeslt transinisHOn: Docu Sia siaraTatetess Bee de fy a ew ew det 2894 kg (6380 Ibs) 
Torque Convertor transivssion. <a... .dete os few SER es Bees 6 el 2984 kg (6580 Ibs) 


BOLT IDENTIFICATION CHARTS 
U.S. BOLT TYPE IDENTIFICATION CHART 


I.H. S.A.E. 
TYPE GRADE DESCRIPTION 


E WILL HAVE A #2 STANDARD MONOGRAM IN THE 


BOLT HEAD 
MARKING * 


*The center marking identifies the bolt manufacturer. The “2 monogram is currently used. 
Some bolts may still have an |.H. or a raised dot when previously identified I.H. bolts. 


CENTER OF THE HEAD 


Equivalent 
2) 
x 


©) 


Low or Medium Carbon Steel Not Heat Treated 


WILL HAVE A # AND 3 RADIAL LINES 


© 


Quenched and Tempered Medium Carbon Steel 


WILL HAVE A #4? AND 6 RADIAL LINES 


@ 


Quenched and Tempered Special Carbon or Alloy Steel 


U.K. (BRITISH) BOLT TYPE IDENTIFICATION CHART 


BRITISH 
STANDARD 
INSTITUTE GRADE BOLT HEAD MARKING 


S TWLS NEWALL NEWTON | SPARTS 
HITENSILE 
— 
t TWLT NEWALLOY 
HITENSILE 
ictal pelt 


TWLV BEES |NEWALLOY | SPNV | NEWTON | SPARTS 
| 65-V-75 — V V 
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STANDARD TORQUE DATA FOR NUTS AND BOLTS 
TYPE 1,5 AND 8 HARDWARE 
Recommended torque, in foot pounds, for all Standard Application Nuts and Bolts, provided: 


A. All thread surfaces are clean and lubricated with SAE-20 engine oil. (See NOTE.) 
B. Joints are rigid, that is, no gaskets or compressible materials are used. 
C. When reusing nuts or bolts use minimum torque values. 


NOTE: Multiply the standard torque by: 
0.65 when finished jam nuts are used. 
0.70 when Molykote, white lead or similar mixtures are used as lubricants. 
0.75 when parkerized bolts or nuts are used. 
0.85 when cadmium plated bolts or nuts and zinc bolts w/waxed zinc nuts are used. 
0.90 when hardened surfaces are used under the nut or bolt head. 


When reusing bolts and nuts in service, use minimum torque values. 


TYPE 1 TYPE 1 TYPE 1 
STUDS ONLY 6” LENGTH OR LESS LONGER THAN 6” 


ce 
ha Rem [Fein Ren [ 
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8000 {24405 


NOTE: This column of torque represents maximum torques for capscrews in gray 
iron, when tread length engagement is at least 1-1/2 diameters. 


TORQUE VALUES FOR TYPE 8 PHOSPHATED COATED HARDWARE 


This chart provides tightening torque for applica- 
tions as listed in the Parts Catalog for the machine 
involved. DO NOT SUBSTITUTE. Original equip- 
ment hardware defined as |.H. Type 8, coarse 
thread bolts and nuts and thru hardened flat 
washers (Rockwell ‘‘C’ 38-45). All phosphate 
coated and assembled without supplemental 
lubrication (as received condition). 


The torques shown below also apply to the fol- 
lowing: 


1. Phosphate coated bolts used in tapped holes 
in steel or gray iron. 


2. Phosphate coated bolts used with phosphate 
coated prevailing torque nuts (nuts with distorted 
threads or plastic inserts). 


3. Phosphate coated bolts used with copper plated 
weld nuts. 


Markings on bolt heads or nuts indicate material 


grade ONLY and are NOT to be used to determine 
required torque. 


STANDARD TORQUE + 10% 
NOMINAL 
THREAD NEWTON FOOT 
METERS LBS. 


DIAMETER 
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TORQUE VALUES FOR HOSE CLAMPS TORQUE VALUES FOR SPLIT FLANGE 
(For special torque data, refer to ‘‘SPECIAL CONNECTIONS 
TORQUES?” in Section 9) 

The following chart provides the tightening torques 


The following chart provides the tightening torques for split flange connections used in hydraulic sys- 
for hose clamps used in all rubber applications tems. Split flanges and fitting shoulders should fit 
(radiator, air cleaner, operating lever boots, hy- squarely. Install all bolts, finger tight and then 
draulic systems, etc.). torque evenly. 
NOTE: Overtorquing bolts will damage the 
TORQUE flanges and/or bolts, which may cause leak- 
PLUS OR MINUS 5% age. 
RADIATOR, 
AIR 


CLEANER, | HYDRAULIC 
BOOTS, ETC. SYSTEM 


NEWTONIINCH|INEWTONINCH 
TYPE & SIZE | METERS|LBS.|METERS| LBS. 
“T” Bolt (Any 
Diameter) 


Worm Drive — 
1-3/4"’ Open 
Diameter & 

Under 


BOLT T 
FLANGE BOLT = ke a 
SIZE IN | SIZE IN | NEWTON FOOT 
INCHES (*) | INCHES | METERS | POUNDS 


20-24 15-18 
30-37 22-27 


37-47 27-35 
47-61 35-45 
62-79 46-58 
75-88 55-65 
107-123 79-91 
187-203 138-150 
159-180 117-133 


Worm Drive — 
Over 1-3/4’ 
Open Diam- 


aver (*) Inside diameter of hydraulic tube or hose 


fitting. 


TORQUE VALUES FOR TUBE NUTS (FOR 37° FLARED FITTINGS) 


TORQUE Ne TORQUE FT-LBS 
TUBING | THREAD 
O.D. SIZE 


7/16-20 


X. 

20 
1/2-20 
9/16-18 
3/4-16 
7/8-14 
1-1/16-12 
1-3/16-12 
1-5/16-12 
1-5/8-12 
1-7/8-12 
2-1/2-12 
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iy TORQUE VALUES FOR O-RING BOSS 
PLUGS, JIC 37° SEAT, SWIVEL NUTS 


[“Tonaue nm [| ToRaue Fries | 
Tin. | max. [fin [MAX 
10 


Above torque values are recommended for plain, 
cadmium or zinc plated fittings, dry or wet instal- 
lations. 


Swivel nuts either swaged or brazed. 


These torques are not recommended for tubes 
with wall thickness of .035 or less. 


Specifications subject to change without notice. 
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